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INF MATHS IN 
DATA MANAGEMENT ae dBASE II 60 


BAD SECTOR 


Bad Sector is an occasional feature in which we will be offering 
a sideways look at the industry. For this first issue, however, we are 
taking the opportunity to provide an editorial introduction to SOFT. 


NEW READERS 
START HERE 


SOFT is the magazine for microcomputer users. That means anyone 
who has a microcomputer and uses it, whether for playing games, 
doing accounts or planning a business, writing programs for a living 
or for fun, or computing Fast Fourier Transforms. As a microcomputer 
user you will probably have noticed by now that without software 
they don’t do very much: they're rather too flimsy for door stops and 
the wrong shape for paper-weights. SOFT is a magazine devoted to 
microcomputer software in all its aspects. We will be reviewing pac- 
kaged software in depth, discussing new techniques and languages 
for writing it, and reporting news about the industry (probably the 
fastest growing industry in the world). And we shall endeavour to 
bring you comprehensive and useful guides to all the software avail- 
able in the UK. 

SOFT is interested in the state-of-the-art in micro software. We 
don’t intend to go over the same old ground every month. Here you'll 
find reviews of what is best now and previews of what will be best 
next year and the year after {which is probably as far as anyone would 
dare to peer in this industry). We will cover the spectrum from 
accounting, through games to programming tools, at all price 
levels. 

Don't be alarmed if you find in SOFT articles on languages other 
than Basic. Basic is now only one {albeit a popular one] among 
several of which microcomputer programmers should be aware. 
Expect to find programs in Pascal, Forth, Lisp, C, Logo, Prolog and 
more in the coming months. And don’t be disappointed if you can’t 
find yet another program listing for Lunar Lander in SOFT. When we 
publish games listings they will have to be original and interesting 


and will come with explanations of the programming techniques 
involved. 

SOFT intends to set new standards in the reviewing of software. 
In our opinion too much software has, for too long, been difficult to 
use and insecure and has needed too much professional computing 
expertise. Microcomputers may be poised to become a new kind of 
universal tool, but a new kind of attention to so-called ‘human 
engineering’ standards is required in the software industry if mass 
acceptance Is to be achieved. The lay person expects higher stan- 
dards of usability than we have been used to in the computer busi- 
ness. SOFT intends to bndge the gap between the new end-user and 
the software author by applying constructive criticism. 

Microcomputer software writing is a new profession, one which 
is as full of opportunity for the serious hobbyist or enthusiast as for 
the professional programmer or computer science graduate. We 
hope that SOFT will become the place to look for guidance when 
entering this wild and woolly industry. Educationalists are painfully 
aware of the need to come to terms with the teaching of microcom- 
puting. SOFT will provide regular and robustly opinionated coverage 
of the educational scene. 

We are also offering space in these pages of software user 
groups to report news of their activities: FIG and USUS are to be 
found in this issue. SOFT needs input fram anyone and everyone who 
is interested in, and preferably excited by, microcomputer 
software. 

We look forward to hearing from you. 
The Editors 


READERS LETTERS ular machines but only if they are of special interest humanly possible. If you have a new product which 


going to ignore tradition. Of course we want your 
letters. Wnte in and tell us what you think of this 
issue. Be merciful, as we are still recovering fram 
the nervous breakdowns produced by putting It 


WRITING FOR SOFT 
| eR. 


of the style and level of material we are looking to 
publish. If you think you can do as well or better, 
why not have a go? We will consider feature 
material submitted in type-written or dot-matnx prin- tendencies now! 
ted form (double spaced) which doesn’t exceed 3500 
words in length. If you think you need mare space 
than that, get in touch first. Take a copy of your 


ar utility. Games should be original in concept. Pro- 
You will find that this first issue of SOFT contains no grams need to be accompanied by a printer listing 
readers’ letters page. That's because, naturally, we and at least 1000 words of explanation and 

didn’t have any readers until you picked this copy up. documentation. And yes, we will pay you well for 
Publishing biz tradition is to invent a few letters for them! If you want to review a product please write 
the first issue but, not for the last time, we are in to us Outlining your experience and interests 
befare putting cursar ta screen; in general we will 
not print unsolicrted reviews. 


SOFT WARE SUPPLIERS 


work as we cannot guarantee to return manuscripts. There are a lot 5 programs an the market and we 


We are interested in publishing programs for all pop- intend to review as many of the best of them as is 


you think is a goad one {and wha daesn’t} let us 
know. Better still send us a review copy. It isn’t 
physically possible for us to contact everyone in this 
business every week {and in any case you probably 
get too many pestering phone calls already|. Take 
the initiatrve and keep us informed with a press 
release or a sample. Please note, that we cannot 
guarantee to review a particular product in a 
specified issue. All software will be returned on 


BUG HUNTERS request. 


together. saan 
rom the next issue, will be running a page 


devoted to readers’ reports of bugs they have dis- 
covered in commercial software all sarts, systems, 
When you have read this issue you will have an idea applications, games and languages are eligible). A 
F10 prize will be given for the best bug every 
month. If you have a fix for the bug then we want 
to know about that too, Give vent to your insecticidal market and so this service has been invaluable: 


THANK YOU! 


SOFT would like to extend its thanks to the following 
hardware suppliers who have made extended loans 
of their machinery for software reviewing purposes. 
We can't afford to buy every computer an the 


Apple Camputers UK: Apple Ile. Sharp UK: MZ-80B 
Sord Computers: 8in drives and colour monitor. 
Grundy Business Systems: NewBrain AD, Commadore 
UK: 64 disk drive. 

Thanks also to lan Sandiland at Tandy Shap for the 
use of his printer. 


DIGITAL'S 
GRAPHIC 
FUTURE 


All versions of Digital Research's 
operating systems will eventually con- 
tain built-in graphics handling, the 
company has announced. An 
ingenious standard interface has been 
developed which allows applications 
programmers to build graphics into 
their programs without worrying about 
hardware details; provided the target 
machine is equipped with the DR 
graphics interface, which will be avail- 
able as a separate package as an 
interim measure. 

Adapting an applications package 
to run on a particular computer is 
already a tedious business, thanks to 
the inability af VOU manufacturers. to 
agree and adhere to a standard for 
things like cursor control codes. There 
is in fact a standard terminal interface 
but nobody uses it. 

Now that advanced display- 
controller chips with sophisticated 
features are appearing, the use of 
graphics in business packages will 
increase dramatically. But the problem 
of writing software which can easily 
be parted onto lots of different 
machines is far more complicated 
than thase which merely involve the 
use of cursor control codes. Each 
machine has widely different graphics 
capabilities and it was beginning to 
look as though this would pose an 
almost insurmountable obstacle pre- 
venting graphics- oriented software 
from flounshing, 

Fortunately, an international ISO 
standard is in the draft stage of 
development which will help over- 
come this problem. It will define a 
standard software interface between 
applications packages and the 
hardware. And equally fortunately, the 
Americans are taking notice of it for 
once and Digital Research is using it 


PRODUCTS/EVENTS 


“Kildall was here” 
in its graphics software, 

The system works by providing 
two software interfaces: one with the 
applications program, and one with 
the graphics device to be driven — a 
display, printer or plotter, for example. 
The device driver contains all the 
details about the deuce itself — 
horizontal and vertical resolution, 
screen colours, etc. -~- and has to be 
custom-written for each device (DR 
plans to issue a library of commonly- 
used device drivers with its package]. 
These dewice drivers are kept on disk 
and called into RAM as and when 
required. The minor disadvantages 
with this are that only one driver can 
be held in memory at a time and, 
because of this, changing devices in 
mid-program would involve a delay 
while the new driver was loaded. 
However, the decreasing cost of 
winchesters and memory chips will 
speed this up, particularly with RAM 
disk techniques. With the device 
driver loaded graphics commands can 
be passed to it via the ‘graphics ker- 
nel. The two interact to pass infor- 
mation fram the applications program 
to the graphics device in a displayable 
format, and from the device driver to 
the program to provide information 
about the device being used. 

Initially, DR plans to market the 
system as an add-on package called 


GSX |Graphics System eXtension) with 
a library of divers to run on any CP/ 
M system. But eventually the graphics 
interface will be incorporated into all 
the company's operating systems as 
standard. This will give Digital 
Research a powerful edge in the 
operating systems battle as more and 
more computers appear with colour 
graphics as standard. Already 16 
manufacturers have taken out licences 
to use the system, including IBM. But, 
interestingly Victor, which currently 
has the highest resolution graphics in 
the micro world, is not one of them. 

Digital has continued to make 
developments to its family of 
languages, too, with Micro Focus’s 
Cobol and its own C compiler being 
added to the list. The C compiler 
received a lot of attention at the 
recent DR Independent Software Ven- 
dors’ forum in London fat which the 
graphics system was also discussed). 
DR now uses C for all its software 
development because of its portability 
and is clearly anxious to promote the 
language as the one to use for this 
very reason. The Digital Research C 
compiler sounds very good indeed; it 
has a vanety of compiler options to 
allow conditional compilation for the 
diferent versions of CP/M. The same 
source code can be used for all 
versions. 


WATCHING 


It strikes me that there's something a 
little sinister about the name given ta 
the Data Protection Bill. Surely it's 
supposed 10 be protecting peaple 
rather than data? 

Pedantics aside, it has taken the 
Government long enough to water 
down the proposals of the Lindap 
Committee of Data Protection ta a 
state considered |by the Government] 
to be suitable Commons fodder. Other 
bodies are less than impressed, * 
though. Reactions have come from 
both the ‘83 Consumer Congress and 
the Computer Services Association, 


enticising the Bill. 

The Consumer Congress has 
asked the National Consumer Council 
to press for greater safequards for 
individuals to be incorporated in the 
Bill. Data subjects (the people on 
whom data is held) should have 
“greater rights in principle” to inspect 
and correct medical and social service 
records and the general right of data 
subjects to inspect and correct per- 
sonal records of any kind “should only 
be limited if it would prejudice the 
detection of serious crime”, says the 
Congress. 

The Congress also asks for 
changes in the rules under which 
data collected for one purpose can be 
used for another. In fact it should be 
further used only for the detection of 


serious crimes, says the Council. 

The Computing Services Associa- 
tion, on the other hand, while sup- 
porting the Bill in principle, would like 
to see what It calls “common” 
databases to be exempted from the 
proposed legislation. Common 
databases, it appears, are thase used 
by virtually every business for mun- 
dane, non-sinister reasons such as 
payroll calculations. Exempting these, 
says the CSA would reduce the work 
of the Data Registrar by as much as 
50 percent by relieving him/her of the 
‘totally unproductive’ job of policing 
these databases. This would make 
available “considerable more time for 
the supervisory functions and to 
investigate the complaints from data 
subjects”. 


PROLOG 
COURSES 


Hey ho, another language .0 get to 
grips with. This time it's Prolog, an 
Al-onented interactive language. My 
sole experience of this compnses half 
an hour spent swearing at error 


| message after error message before | 


realised that ‘load’ and ‘LOAD’ were 
not considered the same as the ‘Load!’ 
command the machine was expecting. 

| ought ta go on one of the one- 
day introductory courses or maybe 
even a five-day in-depth course on 
Prolog being run by Expert Systems 
Lid of Oxford {tel OBG5 242206). But 
finding the £680 for the latter would 
be no joke at all. 

Expert Systems has also produced 
versions of Prolog for 280-based 
CP/M machines and for VAX (under 
VMS} and is working on CP/M-86 and 
MS-DOS versions plus one written in 
C for 68000-based computers. 


SHOW TIME 


This year's Intemational Commodore 
Computer Show will be at the Cunard 
Hotel in London from 9-11 June. 
Entrance will cost you £1 (€2.50 for 
family groups} and there are aver 
£3000 worth of prizes for those filling 
in the registration forms an the way 
in. More info from Commodore on 
0753 74111 ext 220. 


NEW 
OPERATING 
SYSTEM 
REVEALED 


It seems a little unkind and sweeping 
to say so, but the IBM PC needs a 
New operating system like | need a 
hole in the head. Nevertheless, a 
company called Interactive Data 
Machines Ltd (which uses a logo 
composed of ‘IDM’ in striped lettenng 
of the sort used by a large computer 
company with similar initials) has 
produced one. 

It’s called Revelation and runs 
alongside PC-DOS to provide a 
relational database, vanable length 
records and a ‘powerful enquiry 
language’. Revelation is, says IDM, 
based on concepts contained in the 
Pick operating system, which | 
confess never to have tried, 

You do need an 8087 maths pro- 
cessing chip in your PC to run © 
Revelation, it seems. IDM supplies 
this as part of the package but by 
micro standards it ain't a cheap bun- 
dle: £850 to be exact, unless you're 
bloody quick and take advantage of 
the special offer price of £595, which 
expires on 27 May. Contact IDM on 
0302 786677. 
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THINGS IN 
SMALL 
PACKAGES 


Now that I'm supposedly a man of 
leisure, | can get on with a small pro- 
ject which has been sitting around, 
half-finished for months — a Cardbox 
index to PCW's entire contents from 
Issue 1 to date. /Enough af that Rod- 
well: this is SOFT — Ea 

| mention this because the mast 
interesting aspect of this otherwise 
tedious task is seeing what happened 
ta all the people and companies who 
were around in the early days of 
microcomputing in this cauntry. Some 
started big and disappeared; some 
Started small and grew, some went 
up and dawn like a lift attendant’s yo- 
yO. 

One of the long-running sunavors 
is Tim Moore, who started out [as far 
as the public is concemed) running 
Newhbear and nowadays is Managing 
Director of Kuma Computers in 
Maidenhead, whence he issues a 
constant stream of press releases 
announcing new software products. 

To judge by his latest missive, he 
looks set to carve a niche for himself 
in the portable/very small computer 
sottware market, especially for 
machines like the Epson HX-20 |the 
ane you use in the bath} and the 
NewBrain |the one far which disks 
and CP/M st/ aren't available despite 
the ads]. 

For the NewBrain, Kuma has 
come up with a word processor, Tiny 
Word, on cassette and priced at 


Se ea. 


£24.50 plus VAT. It provides, says 
Kuma, 16 editing commands, margin 
and width control, page numbering, 
and nght-hand justification, and tt 
allows you 10 process your words 
using either a screen or single line 
display. 

For the slightly larger, but more 
portable, HX-20, Kuma markets an 
intelligent terminal program — DM4 
— which allows you to connect up 
{0 a remote computer via an acoustic 


coupler {Kuma also sells the battery- 
operated Sendata coupler, €200 plus 
VAT}. You can send/recewe at 110, 
150 or 300 baud at half or full duplex 
and add/even/'no parity. Interactive 
conversatians are displayed on the 
Epsan’s LCD screen and can be 
copied on the pnnter, and DM4 leaves 
room for an 8K buffer in the Epson. It 
costs £29.50 plus VAT. 

More (not a pun} from Kuma on 
0628 71778. 


ARE YOU 
FREE FOR 
UNIX? 


| have never made any secret of my 
dislike for Unix. To be accurate, | 
don't consider it suitable for use on 
micros — machines which are used 
by ‘computer naive’ laypersans 
without the specialised knowledge 
required to use Unix properly. Unix 
was, in any case, designed for use by 
professionals as a software develop- 
ment environment, not as a business 
applications system. 

If you're not familiar with Unix but 
want to know what | mean, you're in 
luck Amexon Communications and 
Computer Systems is allowing anyone 
with a 300 baud modem or acoustic 
coupler to dial up and use its Unix- 
based Plexus machine entirely free of 
charge. The intention af Amexon in 
offering this service is exactly the 
opposite of mine in reporting it: * 
users can make maximum use of the 
system utilities to discover for them- 
selves the strengths of Unix —~ fast 
response, flexibility and ease of use’, 
says the press release. You can also 
write your awn programs in 28000 
assembler, C, Cabal and CBasic. 

All you need is a 300 baud 
modem |full duplex), a terminal and a 
phone. Dial 01-402 3137, hit the 
RETURN key and type ‘quest’ in res- 
ponse to the ‘login’ prompt. After- 
wards, ring 01-258 3732 if you want 
to tell Amexon what you think of Unix 
or to find out what other |presumably 
not free) services it offers. 


THANK GOD 
IT'S FRIDAY! 


lake away dBase |! and a lat of UK 
systems and software vendors would 
be in bad trouble. Although nat by 
any means the most powerful data 
management package in existence, 
dBase has won the hearts and minds 
of ‘third-party’ software vendors by its 
unique programmability, they can add 
value [and thereby prosper] by cus- 
tomising it to the needs of end-users. 
In common with most other database 
products, dBase ts rather frightening 
to the new user in its raw state but, 
unlike its competitors, you can do 
something to rectify this quite easily. 
That fact has made dBase into a 
best-seller and spawned an industry 
in add-ons and soup-ups from the 
likes of Fox- Geller, 

After-a year or two of relative 
quiescence dBase's publishers, 
Ashtan-Tate, has recently burst into a 
flurry of activity. First came the 
announcement of the RunTime pack- 
age for dBase software authors. This 
product allaws a software or systems 


house to sell customised data 
management programs developed 
under dBase as stand-alone packages 
which are not readable or alterable by 
the end user. Hitherto it was 
necessary to sell dBase II itself along 
with your program in easily alterable 
and readable form. Now you sell a 
compressed and effectively encrypted 
version plus the RunTime package; 
this runs straight from CP/M without 
the user ever seeing the dBase 
prompt at all. A godsend for ‘value 
adders’. 

Having thus given to the third- 
party vendors with one hand, it 1s 
quite predictable that Ashton-Tate 
should take with the other; after all it 
is in the software business too. The 
taking comes in the form of a pro- 
gram called FRIDAY! | didn’t mean to 
shout like that; the ! is part of the 
name, as in TKISOLVER (how long 
before EASY?WRITER and %PLAYER 
hit the shelves?|. 

FRIDAY!, named after Rob Crusoe's 
dusky companion, is na less than a 
fnendlier, end-user version of dBase 
||, written in dBase {I using RunTime. 


Ashton-Tate's UK head, Dawd Imberg 
unveiled the product at a press launch 
dunng the Computer Trade Show at 
Wembley last manth and demonstra- 
tlons were given. The program is 
menu driven throughout but with 
some provision to jump ‘sideways’ 
between menus and directly to the 
top level, which relieves one of the 
objections to this approach. It was 
certainly quite easy to retrieve records 
from the sample database using the 
screen prompts alone vuthout a 
manual. Though it is very much fnen- 
dlier than dBase II it is by no means 
a toy version: 1000 characters in 30 
fields per record and 65,000 records 
is sefious enough on a micro. Claimed 
improvements aver dBase are in the 
way that files can be completely re- 
structred without re-keying any data 
and a more compact disk storage for- 
mat Data can be exchanged with 
dBase |i and via ASCII text files by a 
menu driven conversion program. 
Look out for a full review soon in 
SOFT; look also at the aggressive 
F190 price tag. Delivenes are expec- 
ted to start in the UK in July. 


Another new Ashton-Tate product 
which was on preview at Wembley is 
Bottam Line Strategist. This is a 
Wholly new kind of financial planning 
package, based on a set of standard 
computations favoured by Amencan 
businessmen; unlike a spreadsheet in 
which you have to enter the formulae, 
BLS has them built in. All that is 
required to get either screen displays, 
printed reports or graphs of such fac- 
tars as projected cash-flow, profitabili- 
ty, and tax-shelter benefits, is to enter 
your initial ‘assumptions’ and then 
choose menu options. The assump- 
tions, such as rate of growth and 
pricing details, are also prompted for 
by a senes of menus. The whole pac- 
kage Is very quick and slick but as a 
Serious problem in the differences 
between US and UK business and fis- 
cal practices. Changing dollar signs to 
pounds Is only the start of it tax- 
shelters are as rare as Howard 
Johnsons in Blighty 

Ashtan-Tate, aware of the scale af 
the problem, wil not be marketing it 
here until a full UK version is 
available. 


PRODUCTS/EVENTS 


TALKING 
WITH 


ALBETROS 


Anew communication system fram 
Albetras Engineering now makes it a 
piece of cake to link up any combina- 
ion of mainframe/mini, micro or 
dumb terminal and get them swap- 
ping files and generally talking to 
each other. 
The software casts £250 per 
machine [although substantial 
iscounts will be given to those buy- 
ing More than two copies} and if you 
want to communicate over long dis- 
tances this has ta be done through a 
telephone line using either a modem 
or acoustic coupler. It is, though, 
theoretically possible to set up a 
complete network using the 
Semaphore system, 
Whitten onginally in Pascal, Fortran 


MULTI-USER 
SIRIUS 


| cannot for the life of me imagine 
why anyone would want 10 convert 
he Sinus into a multi-user system, 
but some people obviously must 
because the software house MPSL 
has produced the goods to do tt. 
You need a hard-disk Sinus and 
two extra terminals and MBOS/5, 
MPSL's multi-user version of its BOS 
operating system. You do, however, 
get some useful features, including a 
print spooler and a screen 
foreground,background facility which 
allows you to pause in, say, the mid- 
dle of word processing and look up 
something in a database, BOS 
g 
d 


oftware which runs on the system 
cludes a full mult-user ledger sys- 
em, word processing and. sottware 
evelopment software. 
Call MPSL on 01-831 8811 and 

check the price. Then find out how 
much a group of floppy-based Sirius 
machines, networked tagether 1a 
share a hard disk, would cost before 
you make your choice. 


| 
I 


Chuck Peddle gets in on the Act 


te 


and Assembler, the software includes 
error detection and correction, parity 

and block checking. Versions for any 

particular machine cater in full for file 
handling and 1/0 eccentneities. It also 
differentiates between data and con- 

trol characters, 

It’s possible that manufacturers 
will be incorporating the system into 
microcomputer firmware in future. 
Albetros of Basingstoke is currently in 
negotiations with a “certain micro 
manufacturer” who wishes to use 
Semaphore to link a forthcoming port- 
able computer to mainframes. An 
announcement is expected soon. 

Semaphore provides another solu- 
tion to the problem of linking two 
machines. Previous solutions have 
been either costly or unreliable — 
leasing a special line fram British 
Telecom costs around £2000 pa. 
Cheaper solutions like Econet have 


proved very unreliable. Semaphare Js, 
says managing Director Peter Hall, “a 
unique high integrity communication 
system based on a newly developed 
protocal”. 

Albetros has previously been 
engaged in the development of Coral 
compilers, CAD/CAM applications, 
robotics and odd military simulations. 
It is a small company consisting of 
just ten members, all graduate 
engineers. The company is a Mapcon 
consultant. 

Semaphore is also available in 
hardware form — the Blue Box — 
for use with dumb terminals and most 
RS23? devices. This provides a copy 
of the software, a processor, editar 
and up to 128K of RAM. It ranges in 
price from £690 jwith no RAM) to 
£1490 (128K). Details from Albetros 
Engineering, Frances Road, 
Basingstoke, Hants RG21 3DA 


What better way to inaugurate this first issue of SOFT than with @ picture of The 
leaderene herself? The screen at which she’s pointing belongs to one of the {Et 
Personal Computers on which Conservative constituency offices are naw keeping 
membership records and financial stuff They are also being used for word pro- 
eessing. The software was supplied by Baric Computing Semvices. 


TAKE YOUR 


ONMINIX DOWN 


TO 8-BIT 


| wonder if, when the proposed 
Government ban an lead in petral 
comes into effect, we'll see Ralls- 
Royce owners rushing out and buying 
Metro engines to stuff in the boot as 
an alternative power source. 

Something vaguely similar is hap- 
pening in the micro world. You go out 
and buy a nice shiny new 16-bit 
computer then realise there isn’t the 
software available to run on it. So you 
qet a plug-in card containing a 280 
and some extra RAM, stick it to your 
16-bit machine and tum it into a bor- 
ing 8-bit CP/M machine and you can 
run lots and lots of software. 

Latest CP/M downgrade to be 
announced is one for the Omnix range 


of large 16-bit micros fram Compiler 
Automation. 

“We expect the availability of a 
wide range of proven CP/M applica- 
tions and software utilities to apen 
broad new market areas. This allows 
US 10 pursue Opportunities 
aggressively by taking advantage of 
existing business application 
software,” said Terry Lunn, general 
manager of CA's Naken Mini Division. 
“Furthermore, the fact that there are 
hundreds of application packages 
available under CP/'M makes it faster 
and easier for an OEM to get his pro- 
duct to market” 

It costs about £300, putting the 
cost of a ‘typical’ Omnix system cam- 
prising the 280 card, 16-bit processor, 
128K RAM, 10Mb winchester disk, 
1Mb floppy, and four serial I/O parts 
to about £7500. 


Ps 


This really smooth picture was pro- 
duced an an Apple it believe it or 
not A package from Mynad (01-380 
8191) called StarGraphies Hl costs 
only £3999 and allows you to 
generate sides of this quality (64 
colours and 7000-lne resolution) an 
the Apple if Plus, He or Qlear Light 
computers. But don't expect (9 see 
this quality display an your Apple's 
screen The idea is that you use 
Mynad's software to produce a disk 
full of data which you then send to 
Mynad together with £18 for pro- 
cessing ito 2 shde 


A FORTUNE 
FOR 
BUSINESSMEN 


The Fortune 32:16 caused a great stir 
when it was launched in the States a 
year of so ago, but it seems to be 
taking its time to get onid British 
dealers’ shelves. 

One slight problem the machine 
faces 1s that it's Unix-based [0h ng 
not again! — Edf and therefore 
doesn’t have a great deal of applica- 
tions software available for it. 
Remedying this is FBA Computer Ser- 
vices Ltd of Godalming, Surrey, with a 
‘complete integrated business system’ 
— called CIBS, The menu-driven sys- 
tem comprises a series of modules 
which can be either used by them- 
selves or combined into an integrated 
system: sales, purchase and nominal 
ledger systems, sales order entry and 
analysis, stock control, purchase 
orders and payroll. If you need further 
info, contact Frank Burger on 04868 
20651. 


OUT OF 
SIGHT 


Progen P2 allows doctors, den- 
lists, opticians and vets to keep tabs 
on their patients and to sort out those 
who require periodic monitonng or 
who might benefit from a new treat- 
ment or technological advance. 
‘Personalised’ letters and telephone 
‘chase lists’ can be generated 
automatically, says Opco International, 
which sells it for €720 if you already 
have a micro ar from £4000 if you 
want It complete wath an 


CL Madel 
15. Opco ts on 0276 29273. 


MS-DOS II 
ANNOUNCED 


In the next issue of SOFT you'll find 
an in-depth entique of Microsoft's 
new version of MS-DOS, version 2.0, 
which the company has announced. 
But an interesting note in the 
press release caught my eye: 
“MS-DOS 2.0 will be issued free of 
charge to existing MS-DOS 1.23 OEM 
customers,’ it says. If you have a 16- 
bit machine running MS-DOS 1.25 at 
the moment, you may feel anxious to 
get your hands on this even nicer 
(generally) version — “and don’t 
worry, all your version 1.25 software 
will run under 2.0", says Microsoft. 
But don’t expect that just because 
the manufacturer of your machine got 
the new version for free, he’s going 
to let you have it gratis, too. For a 
start, you'll need at least one manual 
{two, if you're a programmer} to leam 
about all the new facilities, so you'll 
have to pay for that. And, of course, 
the manufacturer will want to charge 
you for the disk containing the new 
software, handling costs and transport. 
What we must look out for, though, is 
signs of the traditional micro industry 
np-off. Let's say a disk, including the 


lime taken to transfer the operating 
system to it, costs the manufacturer a 
couple of quid. Double that to give 
him a generous profit margin and to 
pay for writing the 1/0 routines 
peculiar to his machine (much of 
which he'll already have done for ver- 
sion 1.25 anyway) and add a little 
more for packaging and handling, and 
we end up with, say, a cost of £5 for 
a disk containing the new MD-DOS. 

The cost of documentation is fairly 
high. For a start, it obviously hasn't 
occurred to most people in the com- 
puter business that it’s actually 
cheaper to have your manuals pro- 
perly typeset than to bash them out 
on a daisywheel pnnter and use that 
as camera-ready artwork. The reason 
is that typeset text takes up less 
space, therefore you need fewer 
pages and therefore printing costs are 
less, as are postage/carriage charges. 
You also need to pay somebody to 
wnite it if you're conscientious and 
care about your users. Otherwise. you 
throw a disk at the nearest available 
programmer and tell him to wote it, 
and then wonder why everyone com- 
plains about your documentation and/ 
or keeps ringing up to ask “What 
exactly does this mean?". 


Assuming that a manufacturer has 
50,000 MS-DOS based machines out 
in the field, only a quarter of those 
users are even going to hear about 
version 2.0 (unless the manufacturer 
has hitherto unmatched methods of 
customer communication} and even 
fewer are going to want to buy it But 
let's suppose 5000-odd do, then the 
cost of printing manuals in A4 paper- 
bound form should be around the £15 
mark. Double that if you like and add 
the cost of the disk and you should 
still not be asked for more than £35 
for the cost of MS-DOS Version 2.0 
and its user manual. If you are, let me 
know. 


GRIPPING 
THE ROAD 


This sounds like real fun: a package 
which runs on the Superbrain and 
allows you to design road junctions. 
GRIP (Geometry of Roads In Plan) 
comes from Thormcraft and “assists in 
the interactive geometric design of 
complex road alignments”. 

This will probably be good news 
indeed to road engineers. Ta me, with 
my slightly sick sense of humour, it 
sounds like the basis for a great 
game. More details from Thorncraft 
Manor Services Ltd on 0372 376756, 
and no jokes about “system crashes” 


“Hf you're looking for something a little stronger, we've got InterGalecte Gang 
Bang’, ‘Alien Masseuse; ‘Breakout Swedish Style...” 


Blackburn Dextrafile Tel: 0254 662114 
Brighton Micro Nationwide (Brighton) Tel: 0273 672505 
Bristol Computerworld Tel: 0272 277104 
Bradford Raven Computing Tel: 0274 309386 
Birmingham Data Sciences International Tel: 021-742 3241 
Birmingham Micro Dynamics Tel: 021-455 7971 
Cambridgeshire Anglia Business Computers Tel: 0223 315580 
Dublin Orbis Microcomputers Ltd Tel: 0001 754460 
Edinburgh Computer Distribution Tel: 031-557 4174 
(Scotland) Ltd 

Gerrards Cross = Chiltern Microcomputers Tel: 0753 888832 
Glasgow Strathand Ltd Tel: 041-552 6731 
Glasgow Robox Ltd Tel: 041-221 5401 
Gwent P-Cam Systems (Wales] Ltd Tel: 02912 70241 
Hayling Island = Micro Nationwide (Portsmouth) Tel: 07016 2188 
Hampton Poseidon Computer Services Tel: 01-941 1447 
Hoddesdon Local Business Technology Tel: 09924 66157 
Hull Rowan Business Services Tel: 0482 86778 
Inverness Highland Office Equipment Tel: 0463 39764 
Leeds Integrate Ltd Tel: 0532 461591 
Leeds VHA Computer Services Tel: 0532 737475 
Liverpool K M Computers Ltd Tel: 051-625 1020 
London N7 Computer Design Tel: 01-609 1878 
London E2 Concept Computers Ltd Tel: 01-729 1800 
London WC2 Microplan (Strand) Ltd Tel: 01-930 0417 
London SW/1 Multi Data Services Tel: 01-828 7467 
London WC1 Spartex Micro Tel: 01-833 1867 
London W/1 Spiro Enterprises Tel: 01-499 1608 


London N12 Stephen Philip Ltd el: 01-346 7500 
Maidstone Advanced Computer Services — Tel: 0622 58289 
Manchester Office International el: 061-832 8261 
Manchester The Micro House Tel: 061-834 8815 
Newcastle- Reed Data Systems fel; 0632 320441 
upon-Tyne 
Nottingham Top Business Systems el: 06076 69324 
Nottingham Open Cord Associates Tel: 0602 580628 
Ormskirk Bluewater Computers Tel: 0695 78870 
Oxford Oxford Business Computers Tel: 0865 249898 
Plymouth Diskwise el: 0752 267000 
Reading PPM Computing Ltd el: 0734 475015 
Rugby Greengage Computers Ltd Tel: 0788 70563 
Salisbury Fyne Computing Tel: 0722 20323 
Sheffield Greenward Taylor Clerk Tel: 0742 77600 
(Systems) Ltd 
Shrewsbury Bickerton Management & Tel: 0743 68167 
Engineering Service 
Slough Autofile {Microsystems} Ltd Tel: 0753 75772 
Stockport Mellor Computers Tel: 061-449 8101 
Swindon B&D Computing Tel: 0793 762449 
Thornaby Hunting Business Systems Tel: 0642 760021 
Tunbridge Wells Praxis Business Systems Tel: 0892 42267 
Uxbridge V/ilson Hughes & Partners Tel: 0895 53332 
Warrington Applied Micros Tel: 0925 819939 
Wetherby Distinctive System Ltd Tel: 0937 845735 


West Bromwich Junction One 


Yateley 


The Accounting House 


.-bit business software 


Tel 
Tel 


021-525 885] 
0252 877584 


~ MORE EQUALS | 
THAN OTHERS 


TK! Solver is an advanced calculating tool with a wide range of 
applications and a unique ‘Backsolving’ facility. Mike Liardet explains the 


Over the last four years Software Arts Inc. has created <i 
software legend with a single, highly innovatory product 
called VisiCalc. When first released it set new standards; 
for personal computer software by its ease of use ancl 
breadth of application. At the same time it spawned a 
ew category of program, the ‘spreadsheet calculator’, 
and a host of imitators. The spreadsheet, which does for 
calculations what the word processor does for writing. 
may eventually replace the electronic calculator just as 
the latter replaced the slide rule in the 1970s. 
VisiCalc has sold in colossal numbers and Sottware 
Ans founders, Dan Bricklin and Bob Frankston, could pro- 
bably have retired on the proceeds. Instead they took on 
board mare programmers and developed TK!Solver, an 
even more powerful calculation tool based on advanced 
equation solving techniques. 

The mathematical groundwork for TK!Solver was 
done in the 1960s by a Czech textile engineer called 
Milas Konopacek (now a consultant to Software Arts) 
working at Manchester's UMIST and later at North Car- 
alina State University in the USA In order to solve com- 
plex textile fibre equations he investigated techniques of 
‘back-solving’, ie. general solution of equations in the 
form fexpression|={expression]. The result was a library 
of Fortran subroutines wntten on a mainframe and 
teletype. It took the personal computer revolution and 
Software Arts’ programmers to turn the pnneiple into a 
screen oriented, interactive personal computer program 
called TK!Solver. 

The name is denved from ‘TK’ for Tool-Kit’, ‘for the 
key used to initiate solving and ‘Solver’ because it 
solves equations. 


PURPOSE 
aC 


Put simply, with TK!Solver you enter a senes of equa- 
tions, with values for some of their variables, then simply 
press the’action’ key {the !) to discover the values of any 
of the unknown variables. 

Engineers, chemists and mathematicians etc can 
doubtless pencil-in uses for TK!Solver, particularly if they 
have already tried wrestling with mainframe Fortran lib- 
rary facilities to solve their problems. Perhaps the nan- 
technical person may feel that there ts nothing in it for 
them. But, it is in fact likely that a great number of non- 
technical people will be turning to TK!Solver in the mon- 
ths to come. 

Just aS an appetizer, consider the problem of 
budgeting. Most budgets are based (atter considerable 
simplification!) on the equation: 


Profit = Sales revenue — Costs 


Now all computer based budgetting systems to date 
lincluding spreadsheet systems} would use this equation 


key to its success. 


by first determining ‘Sales revenue’ and ‘Costs’ in order 
that ‘Profit’ be calculated. In practical terms this means 
that a user may set up a provisional budget, find that the 
‘pottam line’ fie. profits) is looking horrendous, then ga 
back to the top to modify some value, and so on until the 
profit figures look nght. 

On the other hand, working with TK!Solver he or sh 
would be able to freely specity any two of the three cam- 
ponents in the equation and see how it affects the other. 
The user could modify the bottom line and see its affect 
on the top, or modify the middle and see the effect on the 


tee] 


“The first thing to say 


about TK!Solver is 
that it bears very little 
relationship to 
VisiCalc.”’ 


bottom and so on. | think of this as a sort of ‘reverse logic’ 
facility but it's just one example of TK!Solver's 
flexibility. 

Software Arts has also announced four add-on pac- 
kages, each relating to a specific field. Known as 
TK!SolverPacks, these ‘template’ systems are designed 
to facilitate using TK'Solver in financial management, 
mechanical engineering, building design and high school 
science. 


INSTALLATION 
Se RAE ORAS 


My review copy of TK'Solver came customised for the 
IBM PC and so there was no ‘VDU installation procedure’ 
to go through 

Software Arts has solved any problems you may have 
with creating a working copy of the master disk by pre- 
venting you from doing so! The program does come with 
a back-up disk, but both disks have been tampered with, 
so that any attempts at copying certain cntical files are 
doomed to failure. 

Of course it is necessary to create data disks for sav- 
ing work, and regrettably we are forced to resort to stan- 
dard PC-DOS for this. One of the delights of Software Arts’ 
first package, Apple VisiCalc, was that creating data disks 
was just another menue option in the program, so the 
system was truly ‘turkey’. Of course, | know that hardly 
any other software products work this way and Apple 
made t fairly easy with only one disk format, but it’s a pity 
Software Ans has dropped the idea. Anyway, in mitiga- 
tion itcan be said that they have done the next best thing, 
by giving you the information you need with clear key by 
key instructions and wamings. 


PERATION 


The first thing to say about TK!Solver is that it bears very 
little relationship to VisiCalc. Although the implementers 
have borrowed a few of the interactive niceties of 
VisiCalc (eg. some of the command sequences are the 
same} VisiCalc experts will find little familiar territory 
here. However, since the system is extraardinarily easy 
to get to gnps with, the initial learning effort is not 
intimidating. 

Tk'Solver presents the user with the apportunity to 
enter and manipulate information on eight sheets and 
three sub-sheets, any two of which can be displayed on 
the screen simultaneously. These sheets, each with a 
specific purpose, have a more structured layout than a 
spreadsheet, but do have some features in common. In 
the first instance it is only necessary to know about two 
of these sheets and the system automatically selects 
them for its first display, 


Rule & Variable Sheets The two most important sheets 
are called the ‘Tule-sheet’ and the ‘varlable-sheet’. Equa- 
tions can be entered on the rule-sheet, and variables 
used in these equations are automatically recorded on 
the vaniable-sheet. Since the two sheets are on display 
simultaneously, one above the other, this effect can be 
witnessed aS soon as an equation is entered, An 
indefinite number of equations can be entered, edited, 
deleted etc. and in this respect, the system is a little 
reminiscent of a spreadsheet: all operations take effect 
at the current ‘cursor ie, special visible pointer location. 
The cursor can be moved around using the PC's arrow 
keys. The contents of a particular location can greatly 
exceed the display width; attempts to move the cursor 
off-screen cause the display ‘window to shift, but unlike 
most spreadsheets this only works with vertical move- 
ment. TK!Sclver sheets need only a few columns, so 
there is na need for horizontal moves off the edge of 
the screen. 

Once a few equations have been entered, it's time to 
move to the variable sheet. This can be achieved by a 
single key-hit, transferring the cursor into the variable 
sheet display area, The vanable names have already 
automatically been entered onto the sheet, one per row, 
and in the simplest case, only one more column need be 
set up before the equations are solved. This is a column 
of input values. The cursor is simply maved to the loca- 
tion for input value of a particular variable and the value 
keyed in, We don't generally enter input values vor all the 
variables unless we are just using the equation solver to 
check answers we already have, so some variables will 
have no input value. These are the unknowns. 

Having got this far, simply hit the ‘!’ key 10 salve the 
equations and, if everything has been set up correctly, 
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REVIEW 


Position Indicatoy Edit Indicator Field ttem 


Status Line Prompt 


The Tk'Salver screen 

vaiues for the unknown varrables will be displayed mn the 
output value column. For example if we had just solved 
the single equation 


atb=c"d 
with input values 
a=50, b=20, c=10 


the VDU screen would look like fg 
Nanre nat the rule-sheet actually has twa calumns, 
one tnr the equatians and the other tor the status of the 
equation. When an equation is first entered its status is 
flagged as unsalved. Once it has been solved, this fag 
disappears. Alternanvely, ft the equation is insoluble, 11 
may be flagged as ‘irterrar’ 
he variable sheet contams sew 
and there is a yanable sub-sheet ter information nat 
available on the main one. These columns are used ta sel 
Up Initial QUeSS OF Precise INPUt values, calculation and 
display units, comments and other details. W 


So. 


ral ather calurins, 


Ve have nat 
yet considered how TK!Solver deals with different units, 
so let's consider the unil-sheet next 


Unit Sheet Switching ta the unit-sheet, as with any 
sheel, 1s Straighttorward. A few keystrokes and the unit- 
sheet display replaces that of one of the other sheets 
The unit-sheet has just four columns as in fg, 3 

This sheet allows for canversion between any pair of 


=old* X + Y' For example miles to kilometers and 
Fahrenheit to Celsius are covered. More complicated unit 
conversions can anly be entered as equatians on the rule 
sheet, tosing the atulity to flick quickly between units an 
the vanable-sheet display. 


FULE SHEET 


fig. 1 Solving an equation. 


User Response 
Cue 


units providing the conversion can be expressed as ‘new 


BUSINESS 


Memory Indicator 


Solution Global Sheet 

Indicator cee: 
Rule Sheet j 
te 

Vanable Sheet 


Unit Sheet 


List Sheet 
es ae) 
User. function Sheet 

Se 
| Plot Sheet 


[ Tabie Sheet 


rompt, Error Line 


[K'Solver sheets and subsheets. 


To give same idea of the scope of the system, here is 
a cun-down of the other sheets avaiable to the user: 


List Sheet This contains the master list for the list- 
subsheets. Fach list-subsheet contains a simple 
sequence ol values, together with an assigned name and 
information an units. Lists provide a form af “batch pro- 
cessing’; the input values for a variable can be suc 
cessively assigned from a list, and the sequence of 
output salutions stored in a list. For example an input list 
could he @ range of interest rates, and an output one 
could be the calculated repayments for each input 
rate 


User Function Sheet TK!Salvers's user functions are 
functions in the strict mathematical sense, nat im the 
informal programming sense. Suppose we take the temn- 
perature of a liquid at wreguiar intervals as it 1s coaling 
From tis data TK!Solver can create a function which, 
given any time value will evaluate to a temperature. The 
function ts Set up by specifying two columns of numbers 
on the function shect, ane being the time elapsed figures 
and the ather being the corresponding recorded tem- 
peratures. TK'Solver can freely solve equations which 
iSe functions created emprically 


Plot Sheet [his sheet is used to set up all the information 
necessary to generate a graph. The prime information 
neededis the list name far the range of X-values, and any 
number of lists of Y-values to be platted. Fach list of Y 

values can have a different character in the plot, and plats 
can be to screen or pnnter, with automatic scaling far dif- 
ferent VOUs and stationery sizes. This facilityis as elegant 
as 1S feasihle without resorting to hardware dependent 
high-resolution graphics options: All plotting uses the 
normal character set 

Table Sheet In additian to graph platting, TK!Solver can 
generate formatted reparts. The infurmation needed far 
each report is contained within the table sheet 


Global Sheet This contains predaminantly configuration 
information, such as size af printer stationery etc. As 
sheets can he saved individually, it is possible to set this 
sheel up ance and recall it every time a new problem is 
being worked an, rather than recanfiquring anew. In any 
case the sheet does not deal with fundamental VDU 
codes etc, as these are preset independently by 
Software Arts. {At least they are anthe PC] 


A Mortgage Problem !n order to explore the potential of 
the system, | set up a mortgage model using 
equations like: 


A=p*(v(I-{14) *)) 


and plotted some of the results. 


The model involved a set of six equations relating 
pnce, down payment, interes! and income tax rales, etc 
Since | wanted to plat expected monthly repayments for 
different interest rates, | had ta set up alist subsheet with 
the interest rates (7% to 12.5%). | also had to flag the 
monthly repayments vanable for autput to a list sub- 
sheet. Upon pressing !, the job was done in just a few 
seconds, Just 10 make things interesting, | repeated the 
solution using two different down-payments 
The next task was to set up a plat-sheet, simply 
specifying which lists (caption, etc.) wauld be used. Pre- 
ssing the vital ! key again TK!Solver quickly churned out 
the plot shown in fg 2 
The plot involves three lines, The top line is manthly 
repayments after tax for a downpayment of F5000, and 
the bottom for a downpayment of £20,000 


Linear Equations: Introducing the Iterative Solver With 
some ingenuity many models can be specified as a set of 
linear equations {3a+4b=4 is linear 3ab-+-4b=4 is nat] 
The motivation for lineansing a problemis that the resullt- 
ing equations are known to be much easier to salve than 
general equations. Its not surprising, therefore that 
TK'Salver can handle this type of problem fairly easily 
Attempting the solutian af a set of equations like 


NAME OF PROGAAM 


| TK!Solver 
MANUFACTURER/DOUNTRY (OF ORIGIN 


L Software Arts, USA | 


UK DISTRIBUTOR 

Marketing Micro Software Ltd 
PURPOSE/TYPE OF PROGRAM 

Calculation aid/ Equation solver 
COMPUTERS SUPPORTED 

IBM PC, Apple*, DEC* 

MEDIUM ON WHICH SUPPLIED 

Disk 
MINIMUM HARDWARE TO RUN 
128K RAM 
PRICE OF PROGRAM,/MANUALS [EX VAT] 
£248.91 


REVIEW COPY OBTAINED FROM 


Software Arts, USA 


~ es 
* NOT YET RELEASED 


7*A+8*B+3* (=32 
3° A+5*"B+ C=16 
4*A+2*B+6*(=26 


with TK!Solver intraduces us to the iterative solver. First 
Tk'Solver rust be given initial guess solutions (entered 
an the variable-sheet|. From these guesses it calculates 
better guesses and so an, until it gets the solution. That is 
the theary anyway. In practice, as with any iterative 
method, 11 can accasionally happen that each successive 
quess gets worse, ar gets stuck at the same value. 
Tk!Solver provides all sorts of safequards to control this. 
The cure tor it, by the way, 1s esther to reformulate the 
equations or make an improved guess. 
These particular linear equations behaved them- 


selves impeccably and TK!solver solved them in a few 


seconds no matter how horrendously inaccurate | made 
the initial quesses. (The solution is A=1, B=2 and C=3} 
The ability to solve simultaneous linear equations would 
allow TkK'Solver to be used for linear programming 
studies, though there are special purpose programs such 
as Optimiser availatle which are more convenient. 


USABILITY 
SRST 


| used TK!Solver to solve an equation just five minutes 
after! switched the machine on, and most of my learning 
proceeded at that sart of pace. Accordingly, | managed to 
reach fairly advanced facilities in the system in a sup- 
nsingly shart period at time. High marks, then, for 
usability. 
It did not crash once, although | did not try leaving 
disk drive doors open and other idiocies. It has com- 
prehensive help-screens available, but | never felt the 
need of them! 
The only time | started to feel a little lost was when 
plotting the mortgage repayments, when it seemed that 
ust too many sheets and subsheets were whizzing 
backwards and forwards. | suspect that this would not be 
a problem to users wha adopt a more leisurely 
earning pace. 

My only real complaint was that there was no 
mechanism to interrupt the solution process during 
erative calculations. Although it is possible to pre-tune 
he solutian method, by specifying maximum iterations, 
etc, | could find no means of stopping tt once it was 
going. For the problems considered here the solution 
was fairly fast anyway, but much larger problems could 
jake several minutes if not hours 


BENT ATION 


The package is supplied wath a massive ring-bound 
manual in a cardboard library case. At the back of the 
manual 1s a plastic sleeve halding the disks, reference 
card and vanous other odds and ends, including a poste 
and free offers for the TK!Solver journal and a basebal 
cap with product logo! 

| feel a little churlish criticising documentation 
because, if anything, there is too much of it. On opening 
up the package | groaned inwardly with “Have | got t 
read all that?’ The manual writers had obwo sly 
anticipated this syndrome as the second page explains 
that the breadth of documentation is designed to 
accommodate all levels af user, and that you do not have 
oread all of it. In the event, | did not find the manual size 
any real problem, A great deal of thought has obviusly 
gone inta the overall layout, with index, page tabs, and 
even a cross-reference sectian. 
The documentation is divided into four main parts, 
clearly sectioned off from each other. introductory, 
tutorial, reference and a quick-reference card plus pos- 
ter. As you become more proficient with the system you 
spend more time wath each of the four parts in turn. Final- 
y, aS an expert you can consign the manual to its box and 


just keep the reference card to hand. Taking each section 
in turn we have: 


Introductory Documentation This material is aimed at 
getting you started as quickly and simply as possible, A 
nice touch is the quick introductory guide for TK!Solver 


GOOD POINTS BAD POINTS 
Innovatory, Impossible to 
wide interrupt 
application solution 
Excellent process 
documentation ao 
Excellent error ck-up 
handling provided) 
Special 

‘template’ 

models optional 

Excellent 


interaction 
OVERALL RATING 


EXCELLENT 


on the PC which enables you to set up and solve your first 
problem within a few short pages. | am sure nan-PC 
users will have similar guides when their versions 
get released 

Apart from the guide there is also an introductory 
chapter on haw to use the manual 


Tutorial Material Software Arts has abandoned the 
tutorial ‘in four easy lessons’ approach that was used 
with VisiCalc. This tutorial is on more conventional (ines, 
but very well presented. There is also tutonal material in 
the software, following the recent (desirable} trend for 
on-line help-screens. 
Practically every page is illustrated wath a picture of 
the display you should have, while characters to be typed 
at the keyboard are highlighted in a different colour. 
By the end of the tutorial, about two hundred pages 
inal, you wuill have been transformed into a fairly compe 
tent user. The tutorial exercises include an experiment 
with gravity, a petrol {or rather ‘gas'| consumption exer- 
cise, Mortgage calculations and abstract algebra 
problems 


Reference Manual |his amounts to aver 200 pages inall, 
divided ‘ labelled cardboard tabs into ten sections. 
One of the sections is an alphabetical list of all the 
commands prefaced bya structured diagram outlining all 
the command options and their effects. Other sections 
are of more general relevance. One particularly useful 


SQW) 


fig. 2 Rule and unit sheets. 


feature is a cross reference section, enabling yau to track 
down commands quickly on the basis of theirfunction or 
mnemonic name 

Throwing ina coloured poster is. a nice touch. | would 
expect that its primary use would be for dealer displays 


SUPPORT 
eae ee 


It goes without saying that Software Arts is heavily com 
mitted to supporting the product, and provides everyth- 
ing you could reasonably hope for in this respect except 
its phone number! 

There are pre-addressed forms for commenting on 
the product, registering and transferring the user licence, 
and invitations ta subscribe to their TKISATN journal, a 
newsletter for TK users. 

| could find no details on diskette replacement. The 
package does come vuth a backup disk, but as bath are 
copy-protected one would hope for a replacement at 
cast arrangement. Possibly the details of this ari: 
divulged only after you have registered 


NCLUSIONS 


As TK!Solver is such an innovatory product, there ts noth 
ing really ta compare it with. H you consider it as. a 
modelling tool, its nearest cousins would be other 
modelling packages such as spreadsheet, cntical path, 
linear programming or other optimization systems, None 
of these has quite the same flexibility as. TK!Salver, 
although each can be preferable in its own specialist 
field. As Software Arts is planning a range of add-on 
solver packs, it is likely that ultimately a great number of 
these specialist fields will be emcompassed by 
Tk'Salver, providing a very powerful environment for 
anyone involved in modelling 

The open ended nature of TK!Solver, even more than 
VisiCalc, makes it impossible to list all its probable uses 
New and unexpected applications wull doubtless keep 
emerging for a long me to come 

| imagine that anyone working in engineenng, 
architecture, the laboratory or any other technical dis- 
cipjine vull love TK!Solver. Users with more common- 
place budgeting and financial modelling problems may 
feel safer with an orthodox spreadsheet system, To use 
Tk!Solver you don’t need to be a mathematician but you 
do need to be sufficiently numerate not to be scared of 
algebraic equations. For this reason alone, perhaps, | 
might fail to match the colossal commercial success 0 
VisiCalc. Fortunately for Software Arts, however, a grow- 
ing band of people who developed ‘algebra phobia’ al 
school are now conquering it via personal computing 
either by using spreadsheets or by programming in Basic. 
TK!Solver could became a powerful educational aid bath 
in and out of schools, and may in the long run breed its 
OWN SUCCESS. 
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fig. 3 A plot of mortgage repayments. 


FINANCIAL 


DIREC TOR 


Michael Mepham explains how you can employ a financial director 
without having to offer a seat on the board. 


Accounting is an activity fundamental to good business 
practice. Yet it is widely mismanaged, if nat abused, by 
the average businessman and remains shrouded in mys- 
tery to the uninitiated. As a result itis still strictly the pro- 
vince of accountants. 

Then IBM came along, and accounting should have 
become a great deal easier for the layman to understand. 
Instead, it became the province af OP managers and, yes, 
accountants. The sheer volume of largely irelevent 
statistics the computer was able to chum out and the 
thousands, perhaps millions, of miles of printout spaw- 
ned a completely new and specialised branch of 
accounting. Accounting had once again became a com- 
plete mystery to the layman, as the thousands of 
managers who have run out of hiding space for the 
neatly bound volumes of figures presented to them every 
week will testify. 

Financial Director, from The Financial Director 
Software Ltd (TFOS) is an accounts package with many 
differences from other computer-based systems. But | 
would hesitate before calling it unique. 

It says a great deal about what has happened to 

accounting since the introduction of computers that a 
key sales paint appears to be that the cash book (gasps af 
incredulity off stage!) is central to its operation. 
The ‘Made in England’ label gives Financial Director 
an important quality; it is an accounting package — as 
distinct fram a book-keeping system — which follows 
British accaunting conventions night down the line. 
The first version of Financial Directar, the brainchild af 
he chartered accountant and business consultant 
lumed computer programmer Bran Horton, has been 
around for coming up on two years. In that short time it 
has gained a great deal of respect from the people wha 
matter — the users. 
The second version, which has only recently become 
available, is litle more than a big brother version of the 
anginal, offering an expanded, more flexible nominal 
ledger, facilities for departmentalising and so on. Horton 
describes version two as “a bit slicker’ 


PURPOSE 


Financial Director is a business accounting package 
which follows the accounting conventions which have 
been established for the past 500 years or so. Itallows far 
day-to-day book-keeping to be camed out through 
entnes to the cash boak, sales and purchase day books. 
An important feature of Financial Director is the way that 
it forces the descipline of the double entry system of 
book-keeping on the user. Posting a book entry to the 
nominal ledger is obligatory. 

Atrial balance can be praduced for any month and at 
any time. The production of sales ledgers, purchase 
ledgers, cash books and tral balances is no less than one 
would expect fram any accounting package, but what 


makes FO particularly special is its budgets section. 
Great claims have been made for it, and initial res- 
ponse to this part of the package fram professional users 
has been good 
It should be noted at this point that versions of FD 
have been produced which do not have the sales and 
purchase ledgers. This is discussed later. 


INSTALLATION 


Two versions were tested: the most recent was run on a 
Globe business micro with twin Bin disk dives. The other 
version was tested on an Osbame 1 with twin double- 
density dnves. 

On the Globe the hefty package of FD programs was 
contained with room to spare on one disk, with a data 
disk running on the other drive. 

Things were not so simple with the Osborne. The 


“For a large company 
with an accounting 
staff trained ona 
manual system of 
book-keeping and 
~ accounting the 
changeover will pose 
very few problems.” 


185K disk capacity of each drve has meant that the 
software has ta be split and takes up two of the double 
density disks. A data disk runs on the other dnve. This is 
not such a great problem, as an Osborne user will be 
used to software that calls for a disk change, and the split 
has been engineered so that the changeover does not 
come at a crucial moment. 

Both versions were compiled MBasic, but the 
manual makes mention of an interpretive MBasic 
version. 

The method of getting the program started will 
depend on the computer it is running on, but if your sys- 
tem does not have an autostart routine it will be a simple 
matter af running a command program through CP/M, 
ie. typing SUBMIT [program namel, or just the 
program name. 

Neither of the versions tested had an autostart pro- 
gram on the disks supplied, and | ended up adapting the 
Osbome AUTOST.COM routine to run FO, but that's only 
because | was stopping and starting up again fairly fre- 
quently to run other software on the Osbome. 

A fast dot-matnx printer capable of printing up to 132 


columns is essential. Without a printer the software can- 
not be used as all operations from cash-book and ledgers 
through to customers’ names and addresses need to 
be pnnted. 


PERATION 


ff youcan read you can operate FD. It really is as simple as 
that, and needs little more explanation. 

{tis quite fair to say that an operator with no prewous 
knowledge of computers or-this particular accounting 
system could start work with it immediately. 

FD is totally screen driven. The operator is required 
only to respond to the computer's request for information 
or a decision on which direction to take. 

Having entered the correct password and confirmed 
to FD that the data disk which has been put in the drive is 
the correct ane, the operator is presented wath a choice 
of operations: 


1. Bought ledger 

2. Sales leger 

3. Cash book 

4. Budgets 

5. Management accounts 
6. Edit nominal a/c names 
7. Finish operations 


This is the longest of the screen displayed menus, all of 
which are quite precise in their description of the opera- 
tion the user will be choosing. 

Having made a choice of operation by hitting the 
relevant number on the keyboard, the operator is asked 
for confirmation that this was in fact the operation 
required, and is given the opportunity of getting back 
whence he came. Extensive use of Yles) or N(o} choices is 
made night through the software. 

Mug traps are a strong feature of FD; even the most 
inexpenenced operator is unlikely to find himself mis- 
routed, or faced with the disaster of a CP/M prompt 

Routes to each operatian are as short as they 
possibly could be sa there is little chance of getting lost in 
a software maze. Nesting of menus has been kept ta an 
absolute minumum so that no matter what operation is 
being carried out retum to the Main Choices menu can 
be achieved in a couple of steps. 

Running through one of the program's choices — 
Cash book — illustrates the method of operation. 

The cashbook menus presented on screen, ofenng 
five options: 


|. Enter payments 

2. Enter receipts 

3. Record standing orders 

4. List Cashbook or display balance 
5. End of cashbaok entry 


Having made your choice, you are given the opportunity 


to try again if you hit the wrong key. Entering the pay- 
ments choice brings a new screen display which tells 
you the month number currently on the system and the 
date, You are given the opportunity to change the date 
with a Yles| or Nia) option which takes you to another 
screen display 

FD will tell you for how many entries space has been 
reserved (this will depend on the computer it is run- 
ning on| and request the details of the payment, line 
by line: 


Cheque number 
Date of Cheque 
Payee 

Cheque amount 
Descnpton 


Once the entries have been made you have the oppor- 
tunity ta change any item and the system then asks you 
for a nominal ledger coding for the entry. 

At this paint the aperator must be able ta refer to the 
nominal ledger codes which have been set up an the 
system. There are accasions when an entry must be pos- 
ied to anumber af different nominal ledger accounts, For 
example, a payment to a landlord might be for rant and 
rates, light and heat and insurance all in the one cheque. 
FO allows you to make @ number of nominal ledger 
entries at this point — and commences to check that 
the total of naminal ledger postings 1s equal ta the 
amount entered in the cash book. 

Once the posting has been completed and checked 
or accuracy the operator has the choice of making 
further entries or returning to the Cashbook operation 
menu, 

This system af forcing entries to be posted to the 
nominal ledger is followed all the way through the book- 
keeping part of the software. 

Without reprinting the extensive FO manual it is 
impossible to look at all the operations, but there are 
important teatures which should not be missed out in 
this review. 


DATASHEET 


NAME OF PROGRAM 
Financial Director 


MANUFACTURER/COUNTRY OF ORIGIN 

The Financial Director Software 
Company, UK 

PURPOSE/TYPE OF PROGRAM 

Full accounting and financial 
budget system 
COMPUTERS SUPPORTED 
CP/M systems 
MEDILIM ON WHICH SUPPLIED 

Globe: 8in double-density disk 
Osbome: Two 5'in 
double-density disks 
MINIMUM HARDWARE TO RUN 
CP/M computer with twin disks 
or winchester 

Fast 132-column printer 


400K RAM for utility program 
package 


PRICE OF PROGRAM,/MANUAIS (EX VAT} 
£1595 


REVIEW COPY OBTAINED FROM 


Microshade Ltd, Wilts 


One such feature is the joumal. Book-keepers and 
accountants will be aware of just how useful the journal 
is Wien it comes to year-end accounts. The joumnal is no 
more than a diary of transactions consisting of entries ot 
the date, the name of the account to be credited and the 
amount, the name of the account to be debited and the 


“Mug traps are 
_ a strong feature of FD; 
even the most 
inexperienced 
operator is unlikely 


to find himself 
misrouted.”” 


amount, a description of the transaction and a reason for 
the transaction. 

If necessary it can serve as a general day book, con- 
taining all transactions including sales and purchases. 
With separate sales and purchases joumals it is more 
commonly used for returns {inwards and outwards), the 
correction af errors, the credit purchase and sale of 
assets, writing off bad debts, transfers and so on. 

The journal may not be employed regularly, but it is 
often used to record a very important transaction which 
might make a great deal of difference to the outcome ofa 
campany’s accounts. Its inclusion in the FD package is an 
impartant asset. 

Having said earlier that it would be difficult ta 
become lost in the FD software, there is one operation 
which could be canfusing to the non-accountant, and is 
30 extensive that it requires a great deal of time and 
attention paid to it Given accurate information, FD 
budgets are excellent. Setting up budgets requires time 
and plenty of preparation. Once you have hit the key to 
get you into making the opening entnes for budgets, you 
can expect ta spend the next few hours in this section. 
Setting up the budgets will, logically, require you to pro- 
vide budget amounts for all your nominal ledger 
accounts, although you can set up budgets restricted to 
chosen accounts. 

Much of the hard work is taken out of month by 
month budgeting, though. The program will split annual 
budget figures in a variety of ways or allow you to enter 
month by month budget figures. You are also offered the 
chaice of bringing stock, debtors, creditars and VAT con- 
trol figures into your budget accounts or not 

It's interesting to note the various methods by which 
FD will split an annual budget for its manth by month 
report. In the ‘Enter and amend budgets’ operation a 
screen display will offer the choice of: 


1. Entry period by period. 

2. Automatic 1/12th per period. 

3. Automatic 4-13 weekly allocation. 

4. Profit & loss A/C budget as % of another. 
5. Change existing only by a %. 


Choices 1,2 and 5 are straightforward, but the third 
option allows a further choice of three different splits. As 
would be expected in a program of this quality, an 
attempt to express a profitand loss account as a percen- 
tage of balance sheet account in option four wll result in 
FD giving you a very discreet ‘rhubarb’! In fact, the mug 
lraps are so extensive it really is very difficult to 
catch FO out. 

However, it can sometimes catch you out through 
the odd piece of thoughtless programming. When listing 
budgets, ie. asking for printouts of budgeted profit and 


loss, budgeted balance sheet and budgeted source and 
application of funds, FD will ask for your overdraft limit 
and, following a response, go straight into the printing 
routine. This practice varies from the rest of the package 
where a request READY PRINTER? precedes the print 
routine. 

That may be a minor point, but if you didn’t have any 
paper in the printer, you'll have to wait until the extensive 
budget listing is made — possibly on an empty printer 
— before you are able to make a further listing. Switch 
ing the printer off may not be the answer, because many 
computers will stop the output of data to the device 
unless it is switched on, so FD will just wait, stuck in list- 
ing budgets until the printer is again available. The only 
answer may be to reset the computer, AAAGH! 

Once you have set up your basic budgets, FD allows 
for changes to individual accounts or the whole budget at 
any time. This really is the beauty of the whole package. 
The prospect of being able to rush into the office after a 
business meeting and add the result of a new contract 
into the figures, then see your profit and loss account, 
balance sheet and source and application of funds for the 
year printed out in a matter of minutes is really 
exciting. 

{ooking at the other side af the coin, this ability to 
produce budgeted accounts so quickly will no doubt 
save companies from acute financial difficulties in the 
future. 


USABILITY 
Ree 


The introduction of a computer system ta the company 
accounts should require the minimum of disruption to 
existing accounting procedures. In the past too many 
companies have accepted that to change to a computer 
system required them to throw out their ald manual sys- 
tems and start from scratch. 

When asked to look at FD for SOFT | decided that the 
most practical test was to put it to work in my own busi- 
ness. While na accountant, | have been my own baok- 
keeper for ten years or so, familiar with double entry 
book-keeping, management accounts and budgeting, 
and have acted as company secretary to a number of 
businesses aver the years. So transferring my accounts 
10 FD wasa very straightforward and simple matter. For a 
large campany with an accounting staff trained on a 
manual system of book-keeping and accounting the 
changeover will pase very few problems — least of all 
the problems of operator training. 

The average book-keeper will be delighted to make 
the switch. The mechanics of actually getting your infor- 
mation into the computer have been well thought out 
Menu operation is the simplest way of doing the job of 
jumping from one operation to another and the makers 
have kept the words down to the minimum campatible 
with understanding. 

As has already been discussed, moving about in FD 
poses few problems. 

One area which could be improved is that of escaping 
from an operation in which, despite the mug-traps, you 
have found yourself. For example, if a sales journal entry 
is to be made you might find that you are making the 
entry to the purchases. Having realised the mistake you 
are still committed to going forward, making entries to 
purchase day book and nominal ledger even though you 
shouldn't be. The only thing you can do is to continue and 
correct the mistake with a journal entry later an. Itwould 
be better if, at any point up to the information being wnt- 
ten to disk, there was some way of getting back to 
the menu. 

Almost every operation requires the result to be pnn- 
ted, This is one of the most attractive features of FD, as it 
is not unknown for disks to become damaged and for 
data to be inetnevably corrupted. With FD the loss will be 


I: 


limited to data input following the previous printout — 
which will not be a great deal. If back-up disks have not 
been made, the worst case would be having to make a 
full month's entnes from previous data printouts. For a 
very large company that might mean a deal of overtime 
— so the answer Is to make regular back-up disks. 

The fact that FD is continually putting the results of 
data input into black and white, reinforces the image of 
the software as handling a set of books. 

All is not perfect, though. The absence of any print 
controls are a minor niggle when the delights of seeing 
the results of one’s work being chumed out by the yard 
are still new, but come the first paper jam... . There is a 
need fora STOP PRINT or PAUSE PRINT control fram the 
keyboard and the softwere should not depend on such 
controls being provided by the printer which may well be 
remote fram the computer, 

It will probably be taken as an insult, but it's not 
meant as one, when | say that FD has obviously been 
written by an accountant rather than a computer pro- 


4.3.0, COMPANY LTD. 

Date of Listing: 1b. 3.83 LIST OF ALL UNPAID INVOICES Page Mo. 1 
TMV.DATE INVOICE NO. NAME OF SUPPLIER A/C NO. = NET VALUE VeA.T. INV. TOTAL = DATE PAID = AMOUNT PD BALANCE 
1, 1.83 Balance BRIT. NUT. 400 6.00 9.00 16,200.00 SI, 1.83 16, 100.00 100,00 
1, 1.83) Balance COMP. ANC. 180 0.00 6.00 613,27 615,27 
1, 1.83) Balance FIDDAMAN 160 0.00 0.00 © 8,323.00 1. 1.83 78,000.00 16,323.00 
1, 1,63 Balance HORBE 150 0.00 6.00 81.20 $1.20 
1, 1,83 Balance JONES 120 0.00 0.00 = 2,425.00 2,425.00 
1, 1,83 Balance KEY TOPS 200 0.00 6,00 11,657.33 11,657.53 
2, 1683 S674 FIDDAHAN 160 2,900.00 0.00 = 2, 900. 00 2,900.00 
2. 1.83 1457 JONES 120 40.00 6.00 46.00 46,00 
3, L83 1458 GENERAL 170 15.00 6.00 15.00 15.00 
3, 1.83 1459 HORSE 150 135.00 20,25 155.35 135.25 
4.1.83) 146i CORP. ANC. 180 35,000.00 5,250.00 40,250.00 40,250.00 
5. 1,83) 1462 FIDDAMAN 160 250,00 7.50 287.50 287.50 
6, 183 14bs BUTTERS 107 190.00 27,00 207,00 207,00 
7. LBS lod HAMMOND 108 200,00 30,00 230.00 230.00 
9. 1.83 1466 KEY TOPS 200 1.0 4.50 44.50 44.50 
10, 1683 1468 BRIT. NUT. 100 500.00 75.00 575.00 575.00 
M0, 1.83) 1487 DAILY HORROR 165 3,000.00 0.00 3,000.00 3,000.00 
10, 1,83 1469 TRUMPET 140 10,000.00 1,500.00 11,500.00 11,500.00 
M1, 1.83) 1470 GENERAL 176 10.00 1,50 UH H.50 
15. 1,83 S68? COMP. ANC. 180 ‘367.23 85.08 652.31 652.51 
15. 1.83 1452 KEY TOPS 200 5, 100.00 757.50 5,857.50 5,857.50 
15, 1.83 2013 SMITH o 136 4,567.79 $85.15 5,252.94 31. 1.83 3,637.50 1,615.44 
15. 1.83 1456 HORBE 150 36.20 7.6t 43.81 63,81 
21, 1.83 CR L005 SMITH J 130 ~300..00 75.00 575.00 7375.00 
2. 1.83 9857 TRUMPET 140 1,000.00 150.00 1,150.00 1,150.00 
Me 183 2566 SMITH J 136 7,000.00 1,050.00 8, 050.00 8,050.00 

TOTAL 107,245.81 


Sample statement showing all transactions for the month of January. The statement was panted in March 
and no month end clearances had been camed out so it appears the customer is exceeding his credit terms. 


STATERENT 


From: A.B.C, COMPAMY LTD. 
34 DERRY ROAD 
LONDON 
SWIV GAA 
Tel .Wox 01 222 3333 


Tos DERRY LIMITED 


78 YULE ROAD 4 DERRY ROAD 
EVERTON LONDON 
MINTSHIRE SWLV GAA 
ACCOUNT WO. 100 DATE: 14. 3.93 ACCOUNT NO. 100 
DATE TRANS. TYPE REF.NO. DEBIT CREDIT BALANCE DATE REF. MO. OUTSTANDING 
1, 1.83 Invoice 1234 517,93 517.93 
2. 1.83 Invoice 1235 10,580. 00 11,097.93 2 283 1235 6,585.93 
2, 1.83 Paywent 123 4,512.00 5, 585.93 
12. 1.83 Invoice Balance 4,512.00 14,097.93 12. 1.83 Balance 4,512.00 
15,609.93 4,512.00 11,097.93 11,097, 93 
SsiscesesseG aEEEEesssre= sEzEzeEszsaT Seesssssssse 
Current 30 days 60 days = Over 40 days © TOTAL DUE Total to be paid: 
9.00 6.00 6,585.93 4,512.00 11,097.93 


CREDIT TERNS: Nett 30 days. 


Sample isting of all unpaid invoices. Where paid in part they appear on this list 


WAT Reg.Mo: 12 344444 55 


BUSINESS 


grammer. For example, when asked to list the cash book, 
a message flashed up on the screen for apparently 10 
milliseconds. Having run it through a couple of times | 
was able to work out that it was saying PICKING 
UP. . (something or other). It wasn’t until later on when 
I'd entered a few standing orders that | discovered that 


“Once in a while a 


product as 
unmistakably British 


as bacon and eggs 
hits the market.” 


what it was really saying was PICKING UP ALL DUE 
STANDING ORDERS. 

if there were no standing orders, the tme taken fora 
fast computer to discover that fact and print the message 


stenesnzszss 


REMITTANCE SLIP 
From: DERRY LIMITED 
78 YULE ROAD 


EVERTON 
MINTSRIRE 


Tor A,B,C. COMPANY LTD, 


Discount Claised: 
CHEQUE ENCLOSED: 


Please mark itees paid with t, 


is the said 10 milliseconds! 

Itis difficult to understand why, in a package which 
shines in almost all respects when it comes to printing 
out lists of creditors and debtors, a simple invoice prnt- 
ing routine should be omitted. FO prints just about 
everything else, it even has all the customers’ details 
including names and addresses. All the invoice details 
must be entered in the sales day book and they even 
appear on statements, which FD will produce witha neat 
remittance slip. So why no invoices, TFDS? 

While the review proper was carried out on the most 
recent version of the system, the anginal nancial Direc- 
tor was looked at over a period of a couple of months, on 
a double density Osbome. Anything less than the Double 
Density, (2x185Kj will not have the disk capacity to hold 
the software and data. In fact the yersion produced for 
the Osbome takes up two of the 185K Oshome 5in disks. 
Problems of disk capacity mean that the Osbome Finan- 
cial Director also lacks the sales and purchase ledgers. As 
a result, the Osbome version is considerably cheaper. 

lf you're asking ‘What kind of accounts system 
doesn't run sales and purchase ledgers?’ the short 
answer Is, this one. The lack of both ledgers did seem a 
little strange in an accounting system which, reputedly, 
had accountants swooning all over the UK 

Atfirst the ommissions were shrugged off as another 
cross bome for the sake of Osbome portability. As the 
reviewer became more familiar with the system, the 
philosophy of omitting the sales and purchase ledgers 
because of the lack of space came more and more into 
question. FD with these ledgers will not save time. It will 
have to be used in addition to another system which will 
provide the kind of credit control figures so essential to 
any kind of business that takes or gives credit 

When you think about it, the bank manager is not 
going to be that concerned about the cash book — he's 
got half the story himself anyway. What he really will 
want to know is how much credit has been given, how 
old the debts are, what level purchases stand at and 
what kind of credit is being taken. 

With difficulty, you can put these figures together with 
FD without the ledgers, but it would be a tedious jab and 
certainly no faster then when dane manually. 

Again an Osbome owning business would also need 
the abiltiy to print invoices and statements, to help get nd 
of some of the tedious paperwork, 

TFOS is right in its assumption that every business at 
least keeps a cash book, but the kind of business which 
only keeps a cash book is hardly likely to want the kind of 
budgets FD produces or even understand what a trial 
balance is all about | found that making cash book 


SUNIVMIARY 


ooo POINTS BAD POINTS 
Comprehensive | No printer 
package control from 
Excellent keyboard 
Budgets Some inconsis- 
section tency in 
Suits any size | Commands 
company Oshome 
Uses version lacks 
established important 
practices sections 
Easy change- | No invoice 
over from printin 
manual system | 'outine: 

OVERALL RATING 


VERY GOOD 


Fig. 2 Syntax ter PRINT 


PROGRAMMING 


In the first of a series, Mike Parr introduces you 
to the excitement, and the problems, of DIY compiling. 


WAITING YOUR 
OWN COMPILER 


The subject of computer languages is one which always pro- 
vokes heated debate. Is Basic harmful? Should Cobol be 
banned? Is Forth better than C? Should you learn Pascal as 
a first lanquage? 
One possibility, not often discussed, is that if you don’t like 
any of the available languages you cauld always invent your 
own, This may sound a ternfyingly difficult enterprise but itis not 
that bad. In fact many compilers are written in high tevel 
lanquages and a workable, if not very fast, compiler can be writ- 
ten in interpreted Basic. 

The aim of this series af articles is to help you plan and write 
compilers for simple languages. The problem is ‘Where do | 
start?’ The novice may well be faced on the one hand with a 
high-powered unreadable textbook, and on the other, a per- 
sonal computing article descnbing, say, how a particular 
implementation of Basic stores its numbered lines. Here, I'll try 
to fill the gap by descnbing a popular approach to compiler writ- 
ing, and vull illustrate the method with Basic programs that will 
run on most computers. To fallow the programs, you need a bit 
of Basic expenence, but don’t need to be a superstar 


WHAT A COMPILER DOES 
LA NT 


A compiler is not magic — it can be described in data- 
processing terms as a file processing program, as in fig. 7. The 
input file consists of high-level language statements, which the 
compiler program must convert into assembly language, or 
binary machine code. This resulting program can be executed al 
a later time. Never forget that a program is just data to a 
compiler. 


o 


Gs 


variable 


fig. 1 High level language statements, 
machine code 


High-level ; or 
language _ compiler f= assembler 


statements language 


PLANNING YOUR LANGUAGE 
SRIEBIIAOES AEA Rs 


The design of ‘Ada’, the language to be used hy the US Dept af 
Defense, took several years, and not everyone thinks tt a suc- 
cess. So don't aim toa high. To plan your own languages, 
however modest, it helps if you have used several lanquages 
and have a goad understanding of their qualities and defects. 
However the design of languages is another subject altogether 
and not one | can cover here. 

The made-up language in these articles will have Pascal 
type control structures (WHILE- DO and IF-THEN-ELS&) tagether 
with integer vanables. If you want to go beyond this, the 
methods illustrated will be usable. 


SYNTAX 
RES 


Syntax is concemed with the grammar of the language, le. how 
i appears on paper rather than whal each statement actually 
does. You could scribble down a few examples of your invented 
language in the margins of this article, but! recommend a more 
ordered approach using syntax graphs. These allow us to 
specity pictorially every legal program. The convention adopted 
in drawing such graphs ts that tems in round (or aval} boxes 
stand for themselves, whereas 'tems in rectangular boxes stand 
fora class of items which must be defined elsewhere in the set 
of graphs. Conventionally, the tem that a graph defines is writ- 
ten at the left of that graph. By combining such boxes in loops 
and branches, we can specify complex syntax. 

fig. 718 a Basic-like example, intended to descnbe a simple 
PRINT statement which can handle erther a list of vanable 
names separated by cammas, or ane quoted string. In either 
case, our PRINT must be ended by colon. Check fg 7 in detail 
— it illustrates mast of the features of syntax graphs. 

When presented with an example af a PRINT, you could 
check it against the graphs by working through the statement 
from feft to right, comparing each item against the graph. 
For example: 


PRINT A: 


matches by follwing the tap ‘name’ branch and, at the starred 
decision point, taking the ‘exit’ route via the colon. For a 
further example: 


PRINT A,S,D: 


Here, we would laap back three times at the decision point. 
What about incarrect statements? Well, imagine that you are 
actually standing on that graph, by the star. Looking ahead, you 
can see either a comma or a colon. If the next item in your 
PRINT is not one of these possibilities, you have detected a 
syntax error, 
There are many possible ways to describe a language in 
syntax graphs, and fig ? defines our PRINT statement in a 
different way. Note that rather than defining a new class of item 
called ‘string’ we have merged it into one graph. Either is 
correct, but the approach in fig. 7 tends to be clearer (just like 
splitting a large program into subroutines]. Aig 3 also shows a 
diferent way of describing a list of variable names separated 
by commas. 
Syntax graphs will be used later to descnbe a complete 
language. If you actually intend ta wate a compiler, | recom- 
mend spending some time getting your graphs exactly right — 
hey are easier to debug than programs! 


LEXICAL ANALYSIS 
ELLE TIT 


Let's assume that you have produced a complete set of syntax 
graphs —in theory you could pass these to a slave, together 
with a sample program in this new language, and persuade him 
orher 1a check the program against the graphs. (Recall that at 
this stage, your slave has no knowledge about what each state- 
ment actually does). To make this ‘mechanical’ syntax checking 
simpler, it would help if your slave (soon to be a computer} cauld 
recognise camplete items in the language — eg. treat THEN as 
one symbol, rather than four unconnected letters. In compilers, 
this is the task of a lexical analysis rautine, which picks up com- 
plete items from the program to be compiled. In a simple 
Pascal-ish language, the types of item might be: 


integers \e. a stream of digits ended by a 
non-digit 

Keywords eg. IF, ended by a space, a non-letter, 
or anon digit 

Names eg. variables, of similar format to 
keywords 

Punctuation and other symbols 
eg. / "+? etc 


in this scheme, items can be separated by a space or series of 
spaces. Aig. 4 shows a set of routines which perform lexical 
analysis, and which will be used in later examples. The main 
routine is called SCAN, and it puts the next complete item of 
text, ie the next symbol, in SYS. At the same tme TYS ts set to its 
type. Mare detaits will be found in the comments. This is our first 
example of the conversion of a graph into a compiler 
subroutine. 


GRAPHS INTO SUBROUTINES 
SRNR IEE BR 


Aig. 5 takes us further. In English, we would say ‘a variable name 
muststart witha letter, and can be follawed bya series of letters 
or digits’. Given that the first character of our input has been 
ascertained 10 be a letter, we can build up the complete 
name by. 


Read first char 

SYS = char 

get next char 

WHILE |char is letter}ORIchar is digit} DO 
SYS = SYS + char 
get next char 

END OF WHILE 

TYS = ‘name’ 


PROGRAMMING 


eS 


This may be your first sight of a ‘pseudo-cade’ — a mixture of 
English and computerese — being used to plan a program, as 
apposed to using a flowchart. Unlike many flow charts, it can be 
easily converted into any programming language, including 
Basic. The use of this strange word WHILE may also be new — 
it is the mast general way of programming a loap which exits 
when some condition becomes false, and its flowchart 
equivalent is shown in fig. 5A 

BBC Basic users should note that, ¢ the examined condition 
is initially false, the staternents are skipped completely; the 


fig. 3 Aternatve representation of PRINT. 


variable 


print 


statement variable 


char 


10 PRINT"DEMO OF SCAN AND ASSOCIATED ROUTINES” ‘FIG 4 

15 CLEAR 1000 ‘STRING SPACE.DELETE IF YOURS DOESN'T NEED CLEAR 

20 P9=1:L9@="":CS=" "'INIT SCAN-NEEOED IN ALL EXAMPLES 
; 21 'START OF DEMO 

30 GOSUB SOO:PRINT"SYMBOL IS "iSY#;" OF TYPE "\TYs 

40 GOTO 30 'UNTIL NO DATA LEFT 

50 DATA" TWO2WORDS; (+) THEN NUMBERS" 

60 DATA"98+123-9 8 DONE." 

61 'END OF DEMO 

TOG '**READCHAR SUBR 

10% ‘ FETCH NEXT INPUT CHAR TO C$ 

102 ' ANDO SETS EL$ TO "¥" TF LAST CHAR IN LINE 

110 ELS="N" 

120 IF P9>LEN(L9#) THEN GOSUB 400 'READLINE 

130 IF PS=LEN(LS$) THEN EL$="7" 

140 C#=MID$(L9%,P9,1} 'P9'TH CHAR OF LINE 

150 P9=P9+1: RETURN 

200 '‘** GETCHAR SUBR 

201 ' FETCHS NEXT CHAR TO C# AND PUTS 

202 ‘ ITS CLASS IN CCS, 

203 ‘ “D"-DIGIT, "L"-LETER, "X"-OTHER. 

210 GOSUB 100'READCHAR 

220 IF (C#>="G")ANDO(CSC="9") THEN CCS="D" ; RETURN 

230 IF (C#>="A")AND(C$¢="Z") THEN CC#="L'" I RETURN 

240 CC#="K"; RETURN 

300 ‘'**GET NON-SPACE SUBR 

301 ' LOOKS ALONG TEXT FOR NON-BLANK CHAR 

302 ‘ AND PUTS IT IN CS 

310 IF NOT(CS=" 9") THEN 340 ‘’WHILE 

320 GOSUB 200 

3306 GOTO 310 

340 RETURN ‘ENOWHILE 

400 ‘**SUBR TO READ A LINE 

401 'SETS EL# TO "N",L9# TO COMPLETE LINE 

402 ' AND LINE POINTER P3 TO } 

403 ' (DOES NOT HANOLE 'END OF FILE’.} 

404 POKE 16553,255'IF NOT TANDY TRS80 L2,DELETE 404 

4190 READ L9% ‘OR COULD USE INPUT 

415 PRINT L9#'DISPLAY THE LINE 

420 L9OS=L9OS+" "IS P9=1SELS="N" 

430 RETURN 

500 '** SCAN SUBR 

501 'NEXT SYMBOL TO SY$,I1ITS TYPE TO TY 

510 SY$="":GOSUB 300 

$20 IF CC$<¢>"D" THEN 660 

530 Sys=C#:GOSUB 200 

540 IF NOT(CCS="0")} THEN S70 "WHILE 

550 SYS=SYS+C$:GOSUB 200 

560 GOTO 540 

570 TYS="NUMBER":RETURN ‘ENDWHILE 

600 IF CO$¢>"L" THEN 700 

610 SY#=C#:GOSUB 200 

620 IF NOT((CC$="L")OR(CC$="D")) THEN 650 'WHILE 

630 SYS=SYS+C$:GOSUB 200 

646 GOTO 620 

650 TY$="NAME" :RETURN' ENDWHILE 

700 SYS=C#:TYS="PUNCTUATION" :GOSUB 200:RETURN 


fig. 5A Flow chart for WHILE 


PRINT"DEMO OF 
CLEAR 1000 


P9=1;L98=2""{CH=" 


‘START OF DEMO 
GOSUB 500 
IF SY¥YS¢>"PRINT" 


‘PRINT ‘ 
‘STRING SPACE.OELETE IF YOURS 


fig. & Syntax for vanable names. 


variable 


REPEAT statement will not do the job. We can get the same 
effect in a language that doesn’t have a suitable statement 
by: 

100 IF NOTi|candition) THEN 210 

Statements 


200 GOTO 100 
210 ‘END WHILE 


The Basic programs developed in these articles will use this 
method. SCAN is watten in Microsoft Basic and will run on most 
computers. The only modifications needed (eg. for the Spec- 
trum} would be to use single letter string vanables, and 10 
amend GETCHAR, which extracts the P9’th character from L9S. 
The figure in fact shows a complete demonstration program 
which initialises L9S, CS and P9, and then reads symbols from 
DATA statements. 


SYNTAX a ASAE 


In the next article, | will describe how to compile a program into 
machine code, but for the time being | will concentrate on syn- 
tax checking alone. The problem is this: how can a set of syntax 
graphs for a language be converted into a programme which 
performs the syntax checking task? There are several possible 
approaches. The simplest one, used in many Pascal compilers 


SYNTAX CHECK" “FIG 


6 
DOESN'T NEED CLEAR 
"TINET SCAN-NEEDED IN ALL EXAMPLES 


'TO INIT. 


THEN GOSUB 9939 


GOSUB 2500:GOTO 36 


DATA 
DATA 


"PRINT 


'FREO JONES';" 
“PRINT 4,8,C:" 


'NEXT LINE IN ERROR - 2 COMMMAS TOGETHER 


DATA 
‘END OF DEMO 


"PRINT A, , ERROR: " 


'es* LOAD SCAN ROUTINES HERE ** t# 


*#*#SUBR CHECK 
‘SCAN 
IF NOT(SY¥#¢>"" 


GOSUB 500 


STRING 


“) THEN 2040 'WHILE 


GOSUB 500:GOTO 2010 


G@OSUB SOO:RETURN 


‘ENOWHILE 


'‘#*® SUBR CHECK LIST 


GOSUB 500 


") THEN 21706 


‘SCAN 
IF NOT(SY#=",' 


"WHILE 


GOSUB 500'SCAN 


IF TY$<¢> "NAME" 


GOSUB 500 
GOTO 2120 
RETURN 


THEN GOSUB 9999:GOTO 2160 


“ENDWHILE 


‘x*SUBR CHECK PRINT 


GOSUB S00'SCAN 
THEN GOSUB 2000;GOTO 2550 


IF S¥ge"'" 
IF TY#="NAME" 


THEN GOSUB 2100:GOTO 2550 


GOSUB 9999'ERROR 


IF BYS<3>"5" 


THEN GOSUB 9999 


GOSUB S00: RETURN 


'#* SUBR ERROR 
"ILLEGAL SYMBOL FOUND NEAR 
PRINT" IN LINE 


PRINT 


STOP 
RETURN 


"SSYs 


";L9¢ 


and Basic interpreters, is called ‘recursive descent’. Aset of sub- 
routines is written, each of which will check one class of item in 
the graphs. The calling convention adopted will be that, on 
entry, a routine will assume that the first tem to be checked has 
already been read in by SCAN and placed in the variable SYS. On 
exit, a routine must ensure that the symbol following its class is 
placed in SYS. For example, in ‘ig. 2 the routine that we will write 
ta check the class ‘string’ will assume that on entry a quote 
exists in SYS, and on exit it will place the symbol following the 
closing quote in SYS. 

In fact the checking of PRINT in fig 7 includes most of the 
techniques needed because it involves a loop {repeatedly 
checking variable names and commas} and a decision (whether 
10 check @ quoted string or a list of variables}. It is a sort of 
flowchart for our compiler -—— a loop in the syntax 1s converted 
ta a WHILE, and a fork becomes an IF-THEN-ELSE Thus, the 
program to check a PRINT is: 


SUBROUTINE CHECKSTRING 

SCAN {ta move beyond “| 

WHILE SYMBOL NOT QUOTE 00 
SCAN 

ENDWHILE 

here, symbol is ‘| 

SCAN (beyond ‘| 

RETURN 


SUBROUTINE CHECKLIST 
SCAN |to comma, colon or error} 
WHILE SYMBOL NOT COMMA DO 
SCAN 
\F SYMBOLTYPE NOT ‘name’ 
THEN ERROR 
ELSE SCAN 
ENDWHILE 
(here, we have a non-comma} 
Ino need ta SCAN| 
RETURN 
We now need a routine that chooses which of these two 
to call, eg. 


SUBROUTINE CHECKLIST 
SCAN (to item after PRINT) 
IF SYMBOL IS QUOTE 
THEN CALL CHECKSTRING 
ELSE IF SYMBOLTYPE IS ‘name’ 
THEN CALL CHECKLIST 
ELSE ERROR 
(back from calls here} 
IF SYMBOL NOT COLON 
THEN ERROR 
ELSE SCAN (past colon| 
RETURN 


There are afew points about these three routines. Firstly, if you 
were to draw them as flowcharts, they would resemble the 
graphs japart from the invention of CHECKLIST, which 1s coded 
as a separate routine}. This approach avoids large chunks of pro- 
gram, which can be difficult to follow. Secondly, they call an 
error routine which, in our simple system, will print out the 
current line and symbol. Finally, they have been planned in 
pseudo-code, but #g & shows the Basic version. You could 
follow the operation of the three routines by inserting PRINT 
statements at suitable places, eg. at subroutine entnes. 

In summary then, you should first produce syntax graphs, 
then produce a syntax-checking compiler. Introduce loops and 
decisions as in the above examples. This technique is very use- 
ful, and is not only restricted to compilers. Complicated operat- 
ing system commands or file structures can also be described 
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| fig. 7 Syntax graphs for DEMO language. 
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For a definition of expression, eg: 
(A+B)*3 
See next time. 


pictorially, and programs to process them can he produced from 
the pictures. 


A COMPLETE EXAMPLE 
RE 


The same method can be applied ta a complete language, 
called DEMO. It is not really a useful lanquage, but includes the 


basic features of most real languages. At the start of a DEMO 
program, there must be a VAR statement to declare any integer 
variables. There is a WHILE-ENDWHILE, and an. IF-THEN-ELSE- 
ENDIF statement to contro! the flow. There is a Basic-like 
assignment statement and a PRINT statement which can han- 
dle a list of expressions. Any DEMO program must be ended by 
PROGEND. This DEMO example prints squares from 1 to 10: 


PC CUWFEATURE 
PROGRAMMING 


10 PRINT"THE 'DEMO' SYNTAX CHECKER" ‘FIG 3 
15 CLEAR 1006 'STRING SPACE.DELETE IF YOURS QOESN’T NEED CLEAR 
20 P9=1ILSS=""1CH=" "' INIT SCAN-NEEDED IN ALL EXAMPLES 

21 'START OF DEMO 


VAR COUNT 30 GOSUB 500:GOSUB 2000:STOP 
COUNT=1; 40 DATA"VAR AyFRED;” 
WHILE COUNT<11 00 ater ae ee 
PRINT COUNT, COUNT * COUNT; 65 DATA" ELSE IF = THEN PRINT ELSE ENDIF" 


70 DATA" ENDIF” 


COUNT=COUNT + 1 75 DATA" ENDWHILE" 
ENDWHILE 80 DATA"PROGEND” 
PROGEND 391 "END OF BEMO DATA 


3000 ‘**SUBR TO CHECK WHOLE DEMO PROG. 

3010 IF SY$="VAR" THEN GOSUB S00:GOSUB 3100 

3013 ' NOW CHECK MAIN BODY GF PROG 

3020 IF SY#="ENOPROG”" THEN PRINT"SYNTAX Gk." RETURN 
3030 GOSUB 3300 ‘STATEMENTS 

3040 IF SY#<>"PROGEND” THEN GOSUB 3999 ‘ERROR 
3050 RETURN 

3100 '**SUBR TO CHECK VAR 

3109 "SHOULD BE ON A NAME, AFTER "VAR" 

32170 IF TY$<>"NAME" THEN GOSUB 9995'ERROR 

3120 GOSUB 500 'SCAN TO, OR ij 

3130 IF NOT(SY#=".") THEN 3160 ‘WHILE 

3140 GOSUB SO0G:I1IF TY$<¢>"NAME"THEN GOSUB 9999‘ERROR 
3150 GOSUB 500:GOTO 3130 

3760 IF SY$<>";" THEN GOSUB 9399° ERROR ENDWHILE 
3170 GOSUB S00:RETURN 

3200 ‘**SUBR TO CHECK ANY STATEMENT 

3210 IF SY$="WHILE” THEN GOSUB 3400:GOTO 3250 
3220 IF SY#="IF" THEN GOSUB 3500:GOTO 3296 
3230 IF SY#="PRINT” THEN GOSUB 3600:GOTO 3290 
3279 ‘ASSUME IF NOT ABOVE, IS ASSIGNMENT 

3280 GOSUB ASSIGN:GOTO 3290 

32390 RETURN 

3300 '** SUBR TO CHECK SERIES OF STATEMENTS 

3330 GOSUB 3200 'ONE STATEMENT 


Indentation can be used and a statement can’spread over 
several lines. One statement is separated from the next by a 
semi-colon. As THEN, ELSE, ENDIF and ENDWHILE don't start a 
new statement, they are not preceded by a semicolon. Aig 7 
contains the bulk of the DEMO syntax graphs, with the major 
omission af the class ‘expression’ 


aaaE SO 


Whilst it is nat true that the dictionary definition of the term is 
Recursion» see under recursion, the thought of a subroutine 
calling itself can be difficult to comprehend. In syntax checking, 
ittends to occur naturally —as in the definitian of DEMO, where 
a WHILE can contain any statements, which could themselves 
be WHILE |f we feed the compiler a pragram of the form: 


WHILE 3320 IF NOT(SY$=";") THEN 3340 ‘WHILE MORE STATES 
WHILE 3330 GOSUB 500:GOSUB 3200:GOTO 3320 
3340 RETURN ‘ENDWHILE (€XIT ON A NON-SEMICOLON) 
3400 '**SUBR TO CHECK A WHILE 
ENDWHILE 3401 ' N.B IT IS OK TO HAVE NO STATEMENTS BETWEEN 
ENDWHILE 3402 ' 'DO' AND ‘ENOWHILE'. 


3410 GOSUB 500:GOSUB 3900'CONDITION 

3420 IF SY#¢>"D0" THEN GOSUB $3993'ERROR 
3430 GOSUB 500'SCAN 

3439 ' ENOWHILE STRAIGHT AFTER WHILE 7 

3440 IF SY$="ENDWHILE”"THEN GOSUB S00:RETURN 
3450 GOSUB 3300'STATEMENTS 

3460 IF SYSC)"ENOWHILE"THEN GOSUE 9539 'ERROR 
3470 GOSUB 500:RETURN 

3500 ‘**SUBR TO CHECK IF-THEN-ELSE-ENDIF 
3501 ‘'N.B OK TO HAVE NO STATEMENTS BETWEEN 
3502 ' THEN ELSE OR ELSE ENDIF 
3510 GOSUB 560:GOSUB 3800'CONDITION 

3520 IF SYSC>"THEN"THEN GOSUB 399399‘ ERROR 
3530 GOSUB S00'SCAN 

3539 ' ‘ELSE’ STRAIGHT AFTER ‘THEN’ ? 

3540 IF SY$="ELSE"THEN 3570 

3350 GOSUB 3300'°STATEMENTS 

3560 IF SY$<>"ELSE" THEN GOSUB 9999'ERROR 
3570 GOSUB 500 ‘SCAN 

3579 ' ANY STATEMENTS IN ‘ELSE' OPTION ? 
3580 IF SY$="ENDIF" THEN GOSUB SOO:RETURN 
3590 GOSUB 3300 ‘STATEMENTS 

3595 IF SY$C>"ENDIF"“THEN GOSUB 3999'ERROR 
3597 GOSUB 500:RETURN 

3600 ‘*#*SUBR TO CHECK PRINT 

3610 GOSUB 500:GOSUB 3900 'EXPRESSION 

3620 IF NOT(SY$=",")} THEN 3650 ‘WHILE 

3630 GOSUB 500:GOSUB 3900'EXPR 

3640 GOTO 3620 

3650 RETURN ‘ENDWHILE 

3700 '**SUBR TO CHECK ASSIGNMENT 

3710 IF SY#<>"NAME"” THEN GOSUB 9999'ERROR 
3720 GOSUB 500:;I1IF SY$¢>"=" THEN GOSUB 9999 'ERROR 
3730 GOSUB 3900 ‘EXPRESSION 

3740 RETURN 

3800 '**SUBR TO CHECK CONDITION 

3810 GOSUB 33900'EXPR 

3620 IF (€S¥8¢)"=")AND(SYS$C>"C") THEN GOSUB 9939 
3830 GOSUB 500:;GOSUB 3900‘EXPR 


it vull call CHECKWHILE ta deal with the outer staternent, and 
before it returns fat the matching ENDWHILE] it ull call itself 
recursively 10 check the inner WHILE. If you adhere to the calling 
convention this wall work correctly. In Microsoft Basic, recursion 
is allowed to any depth, but in Fortran {and those Basics which 
only allow a depth of ten} the recursive descent method is’ 
tedious to code. 


THE PROGRAM 
SN AES 


fig. 8 shows a syntax checker for DEMO, planned in pseudo- 
code and converted to Basic. The comments should enable you 
to make sense of the logic. {t is in the form of a complete test 
program which reads a DEMO program from DATA statements. 
To experiment, try altering (or deleting} an ENDIF or ENDWHILE 
— the program will detect the syntax error. Note that the 
anthmetic expression checker ‘has been left as a ‘stub’, ie. an 
incomplete version, so that the rest of the routines can be tes- 
ted —- simply leave a space instead of an expression in your 
DEMO program. 


SEMANTICS 
eee. 


To make a complete error analysis, we need to take account of 
what a Stalement means, eg: 


VAR X, X; 3840 RETURN 
Y¥=5 3900 '** SUBR TO CHECK ARITHMETIC EXPRESSION 
3901 ° WRITTEN HERE AS A 'STUB’. IT PRINTS A 
PROGEND 3902 ' MESSAGE STATING THAT IT WAS ENTERED, AND 
mes ” 3903 ' RETURNS WITHOUT SCANNING. 
This fits the graphs, but has a doubly declared variable, and an aNid «Se GEE, PO A GSE fh NOUS “Ge < Baca 
undeclared one. The next article will look at this sort of check- 3905 ' WHERE AN EXPRESSION SHOULD OCCUR. 


3980 PRINT" EXPRESSION ASSUMED BEFORE "SY 
3390 RETURN 

9999 '#*SUBR ERROR 

10000 PRINT"SYNTAX ERROR NEAR ";SY% 

10010 PRINT"IN LINE "j{L9% 

10G20 STOP 
10030 RETURN 


ing, together with anthmetic expression, code generation 
and interpretation. 


PUZZLE 
RSE 


Syntax graphs describe all possible programs — if we puta limit 
on the lengths of names and integers, and on the size of a pro- 
gram, is the number of programs infinite? And if not, for how 
much could you sell the book of them? 


fig. 8 Basic program to check syntax of DEMO. 
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Apple Writer has finally grown out of its hardware-related 
restrictions. Gareth Jefferson finds that the Ile version ranks with the 
best wordprocessors on the market. 


Apple Wnter II is a full-feature word processor wntten by 
Paul Lutus. It has been around fara long time, but in its 
original form, with only upper case letters and only 40 
characters 10 a line, its appeal was stnctly limited. There 
must be many Apple owners around under the impres- 
sian there is no really acceptable ward processor avail- 
e, Add-on 8(-column cards from third-party manu- 
facturers and word processors from other com- 
nies have done something to alleviate this situation, 
but hitherto, the Apple has been very poorly served and 
could not be considered really senously as a word 
processor. 
Now, however, we have a new version of Apple 
Whter designed specifically for the Apple Ile. We wanted 
to see how well it ran an Apple's new machine and con- 
sidered that reason enough to test such an apparently 
ald prece of software, 
The results have been highly gratifying. Running on 
the new lle, Apple Wnter offers a very comprehensive set 
of features and should lend itself ta most kinds of word 
processing applications. The only additional piece of 
hardware needed to get the best from Apple Wmter is 
Apple's 80 column optional upgrade card. 
Users of word processors have many diffenng 
requirements, but the two extremes can be summarised 
as copy intensive and merge intensive; authors and jour- 
nalists tend to be copy intensive users of word pro- 
cessors while debt collecting agencies, dentists, book 
clubs and other voracious professionals will tend to use 
standard letters and mail merge. 
Apple Whter II attempts to cater ta both these 
extremes by offering in a single package virtually all nor- 
mal ward processor functions. How well it succeeds Is 
the subject of this review. 
[had hoped to give a full account of the tests used to 
review word processors in SOFT, but we ran oul of space 
so we shall try ta do this next month. Bnefly, a set of stan- 
dard operations has been devised to aperate on a stan- 
dard 6,400 word document. The timings and number of 
keystrokes needed to achieve each operation should be 
directly comparable between reviews. Making word 
processor reviews directly comparable is camplicated by 
the ease or difficulty with which commands can be 
remembered, Compare WardStar's**K d CR) to save a 
document, for example, with Apple Writer's * Slave} 
filename} [CR]. Aithough we have tried ta make our word 
processor reviews as fair and objective as possible, there 
wil always be an element of personal preference. 
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Readers of SOFT wll probably have a fairly good idea of 
what 4 word processor program is. Essentially, it is a 
sophisticated screen editor that allows text entered from 


the keyboard to be manipulated in a variety of ways to 
facilitate the production of typed documents. Word pro- 
cessors differ greatly in operation and complexity. The 
very best ones (usually dedicated ‘stand alone’ word pro- 
cessor machines| allow text to be laid out on the screen 
in exactly the form in which it will be eventually printed. 
Most of the word processors running on micros are not 
quite so smart but still allaw complex text manipulatior 
and a fair degree of control aver the way the text will 
finally appear. Apple Writer comes in this category. It will 


“Apple Writer offers 
a comprehensive 
set of features 


aA 


and should lend itself 


to most kinds of 
word processing 
applications.” 


allow mast word processor users to do most of the 
things they want with the minimum of fuss. Some of the 
features are extremely powerul and a few are 
virtually unique. 


INSTALLATION 
nap at eS en ea: 


There is none. Apple Whiter is designed spectically for 
the Apple ll and Ile. All you do is boot the Master disk, hit 
retum and you're ready to start entenng text. It Is not 
necessary to ‘create’ a filename for the document, 
specify line lengths or do anything other than begin 
entering text. 


Ore A TON 


No menus ar help screen appear to clutter up the display 
when the edit {default| mode is entered. The whole 
screen (apart fram a data line at the top} is available for 
text. After the disk has been booted the cursor appears at 
the top left comer of the screen and text is entered 
immediately from the keyboard. Automatic word wrap 
(the default mode} means that there is no need to use the 
retum key except to end paragraphs. Assuming that no 
editing is needed, the typed document is STOREd by hit 
ting Stallowed by an arbitrary filename. Printing is per- 
formed from the screen, not fram the disk, but the PRINT 
command is equally simple, P np |CR. 

LOADing a file is just as easy using [filename]. ff 
there is any text on the screen when a new Tile is loaded, 


the new text is simply appended at the end of the exist- 
ing text. Part of a document can be loaded by specifying 
character string delimiters after the filename. This means 
that merging part of another document into the docu- 
ment being edited is pretty easy. 

Most of the word processor operations use simple 
commands from the keyboard using one of the contro 
keys [CTRL the ‘open apple’ or the ‘closed apple’) 
followed by a letter key. The table below shows how 
many keystrokes are needed to achieve each of the main 
Operations; here we vulll look briefly at what's involved ir 
the main ones, 
The checklist table gives an at-a-glance summary of 
pretty well all the major functions and capabilities o 
Apple Whiter. It does not show how easy these func- 
lions are to execute, but where comments are jus- 
tified to supplement this table, they are given in the 
‘usability’ section below. The table is divaded for can- 
venience into screen, system and printing functions, 
This categorisation is somewhat arbitrary, however 
Particularly noteworthy screen functions are the 
glossary, case conversion, underlining and bold. 
Apple Wnter has the most sophisticated glossary 
function | have every encountered on a micro word 
processor. As many glossary files can be created an 
disk as required and each glossary can be up to 
2048 characters in length. Each glossary can have up 
ta 99 entnes as long as the total number of charac- 
ers does not exceed 2048. A glassary is built up by 
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JUMP To jump to the end of the document, 
type A End) AB gets you back to the beginning. 
The ‘solid apple’ is used with the cursor keys to 
jump words in either direction. Jumping other 
text units is possible using the AND command, 
but is not convenient enough to count. The ‘solid 
apple’ and the vertical cursor keys jump up or 
down the text by 12 lines. 

INSERT Apple writer comes up in the insert 
mode. Text is always inserted from the cursor 
position. Insert mode can be temporarily disabled 
lusing A R} but it is automatically re-enabled 
whenever any non-text keys are used. 

DELETE Text is deleted backwards from the cur- 
sor position. The DELETE key removes characters 
and backs up the cursor one place. The deleted 
text is gone for good. Words or paragraphs can 
be deleted using AW for words A X for whole 
paragraphs, but the ‘direction arrow’ on the data 
line has to be pointed to the left first by hitting 
AD. These deleted characters go into a tem- 
porary text buffer and can be recalled. Delete 
commands can therefore be used for moving 
small amounts of text, but the temporary buffer 
size is limited to 1,024 characters so care Is 
needed. There is a smaller temporary buffer to 
enable characters to be deleted and retneved 
using the ‘open apple’ and the cursor keys. 
COPY There is no copy command as such. The 
simplest method is to set the ‘direction’ arrow 
on the data line at the top of the screen to the 
left (AD), and then to use the ‘solid apple’ in 
combination with Aw for words or AX for 
paragraphs. It is not possible to copy arbitrary 
blocks of text and the size of the temporary text 
buffer limits the size of the portion of text to be 
copied. 


MOVE As with the copy command, there is no 


Apple Writer screen shawing (clockwise normal text, the help menu and two examples of help displays. 
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move command in the normal sense of the 
word. The text to be moved is deleted, either by 
the word or a paragraph at a time as described 
above. The cursor is then moved to the point 
where the text is to be entered, the direction 
arrow on the data line is reversed to point to the 
right using AD, and the text is retrieved using 
AW orA X Again, the temporary text buffer 
limits the size of the move. If the size of the 
paragraph to be moved exceeds 1,024 charac- 
ters, it is necessary to repeat mini deletions and 
retrievals until the entire paragraph is moved. 
SEARCH The Apple Writer manual calls this 
operation FIND. It is a powerful command that 
allows the cursor te jump through the text in 
either direction until it locates any arbitrary 
character string. For example, A F /screen/|CR| 
will cause the cursor to jump to the next 
occurence of the word ‘screen’. 

SEARCH & REPLACE The AND command is 
used for a search & replace operation just as it 
is for a simple search. The search & replace can 
be global or selective. Typing A F /screen/ 
monitor/a[CR] will replace all occurences of the 
word ‘screen’ with ‘monitor’. Omitting the ‘a’ at 
the end of the command will make the cursor 
stop at each occurence of ‘screen’ and give the 
user the option of replacing it with ‘monitor’ or 
leaving it as it is and skipping to the next 
occurence of ‘screen’. 

MERGE Merging part or all of another file into 
the document being edited is easy using the 
LOAD command followed by the filename and 
delimiters to indicate the beginning and end of 
the file to be loaded. The text is entered at the 
cursor position. {filename],d2/beginning-mark/ 
end-mark/[CR] will load the specified file from 
drive two. 


entering dictionary items in the normal edit mode. A 
typical glossary would look something like this: 


A Apple 


a account 


B Byte magazine 
b bread-board 


S system 


t transistor 


When the tim 
GLOS1 CRI. 


ow useful all 


Help screens 


A very comprehensive set of help screens Is availa 
whenever needed. They don’t clutter up the scree 


during norma 


screen without having to save the text. Hitting th 


‘open apple’ 


brings up a help screen menu. The entnes in th 
menu cover all the major Apple Wnter operations 


Selecting, for 


screen and shows all the embedded print com- 
mands. Pressing return retums you to the menu. ff 
no further option is selected and retum is pressed 
again, the menu is cleared and the text retumed t 


the screen — 
The help scre 


vided you remember that the ‘open apple’ contro 
key pressed with ? bnngs up the help menu, the 


This is then stored using a filename such as GLOSI 


into a special glossary buffer by typing AQ E 
hereafter, typing AG A would wate | 
Apple and A G t would woite transistor. For very long 
glossary entries, definitions can be nested to include 
up to eight levels. It is hard to see, however, just 


e comes to use the glossary, it is read 


this power could be! 


= 


edit made but can be called onto 


and ? clears the screen of text a 


Tow & 


example, the ‘J’ option clears th 


ra) 


Ss 


with the cursor exactly where it yas. 
ens really live up to their name: pro- 


manual can be largely left on the shelf. It is a model 


for others to follow. 


Apple Writer also has a number of other features 


often lacking | 
of the more 


n less advanced word processors. One 
useful of these is the split screen 


facility. It allows the screen to be split across the 
middle so that physically remote portions of the text 


can be edited 


side by side. Two separate documents 


can he worked on in the same way just as easily. 


Footnotes 
page [not to 


entered directly in the text The footnote is simply 
typed between double brackets {<like this>}. Other 
extremely convenient features are the ease ‘with 
which characters can be underlined and made to 
print in bold. Underlining simply involves surrounding 
the words to be underlined with the underline token 


This is norma 
character can 
menu. Bold pi 


to be pnnted at the bottom of the 
be confused with ‘footers') can be 


ly the back-slash, though any other 
be specified by altering the pnt 
int can be specified by inserting spe- 


cial control characters before and after the words. to 
be printed in bold. A simpler way ts to load the file 


SPECIAL on th 
glossary buffer 
ing on andAG 


e Apple Wnter Master disk into the 
and then hit 4G B to turn bold print- 
b to tum it off. There’s an even easier 


way of using t 
AG followed b 


he glossary functions; instead of typing 
y the appropriate letter — hitting the 


‘open apple’ followed by the appropnate letter (B or 


b in this case]. 


USABI 


Livy 


Athough Apple Writer is a highly competent word 
processor, problems do exist in terms of user image. 


Until you get 


used to using it, certain non-intuitive 


operations can present a barner, particularly if you 
are already familiar with other more conventional 


word processo 
tive approach 


rs. Take DELETE, for example. An intui- 
would have a word, line, sentence or 


same 


paragraph deleted ‘om the cursor position. Not 
Apple Water. The cursor has to be placed at the end 
of the character, word or paragraph to be deleted 
before the appropriate keys are pressed (sentences, 
lines and other units of text apart from while docu- 
ments cannot be deleted]. 

Similarly, MOVEs and COPYs are performed in the 
same non-intuitive way, fram the end rather than the 
beginning. Here too, the units operated an are either 
words or paragraphs. Copying an arbitrary block of 
text 1s not possible. Copying and moving text is dane 
through a temporary text buffer able to hold only 
1024 characters. This makes the extensive moving 
about of text beloved of joumalists extremely 


“Not only are moves 
and copies difficult, 


but great care 
has to be exercised 
not to overwrite 
the temporary buffer 


or text will be lost.” 


tiresome, Not only are moves and copies difficult, 
but great care has to be exercised not to overwrite 
the temporary buffer or text wll be lost. 

Documents are not broken up into pages when 
entered; the whole document appears as one gigan- 
ic block of text that scralls over the screen. A docu- 
ment is limited in size to the RAM text buffer which 
can hold up to 46,845 characters or approximately 
6400 words, Once that number of characters has 
been entered, the cursor simply refuses to move and 
no more text can be entered. Longer documents can 
be created by appending to a document on disk or, 
alternatively, a long document could be stored under 
more than one filename. Disk capacity is also limited: 
one disk can hold only just over two full-sized text 
uflers to give a total disk capacity equivalent to 
about 14,000 words, 
In terms of general usability Apple Writer has few 
competitors; text is entered fram the beginning with 
the keyboard functioning just like an ordinary type- 
whiter. The commands are so simple and logical that 
hardly any reference ta the manual is needed. AS 
saves documents, 4 L loads documents, A C changes 
letters ta upper or lower case, AT sets tabs, A W 
deletes wards or moves them, AP prints documents 


= 


REFORMAT | NA 
toad 
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or displays the print menu, AO brings up the the 
aperating system commands, AG [letter] writes a 
glossary entry and so on — all very logical and easy 
to remember. The grim overhead on the human 
memory imposed by WordStar’s multiple key com- 
mands ts, thankfully, completely lacking. 

So far, sa good. Apple Writer can do almast any- 

thing you could possibly require of a word processor 
and does it with simple, easily remembered com- 
mands. Comprehensive help screens can be called 
up at any point dunng text entry with no fear of 
losing text. There are countless other ‘user inendly’ 
touches, not least of them being that you can type 
too much copy for the space left on the disk in use 
with no fear of losing anything. Even if you forgot ta 
format a spare disk |never a wise oversight} an 
unformatted disk can be inserted, formatted and 
written to without a letter being lost. 
Like any word processor, Apple Writer has its 
quirks and oddities, It also, unfortunately, has some 
very seriaus flaws. The most serious and potentially 
catastrophic of these is that filenames can be 
assigned freely when a document ts stored. It ts 
quite possible to load a file called DEATHLESS- 
PROSE, do some heavy and careless editing on it 
like deleting all the best bits} and then save it using 
the filename DEATHLESS-PROSE Absolutely no back- 
up copy of the onginal file is made and no warming 
message appears to save you fram your folly. It 1s 
ust aS Basy 10 write over an existing file — saving 
DEATHLESS-PROSE ta the filename BESTSELLER 
could cost you a pile. 

Far less serious, but nevertheless a source af 
aggravation, are the poor delete facilities (your choice 
of characters, words or paragraphs, nothing else| and 
the lack of true black moves and copies. There are 
Slight inconsistencies in the user interface; most 
commands require a carriage return but occasionally 
a [CR] is not needed, Commands entered in error are 
easily aborted using the DEL key followed by a CR 
There is a technique for seeing on the screen how 
the final document will be printed, but one of the 
criticisms of Apple Writer, in common with most of 
the other packages available for micros, is thal text 
as entered on the screen will not be printed in the 
same form. One of the advantages, however, is that 
print commands can be entered in the text at any 
point to specify how the final document will be prin- 
ted. These are rather like the ‘dot’ commands of 
WordStar except they are more versatile and are 
entered at the point where they are needed. 

So far, no mention has been made of WPL This 
stands for Word Processing Language. lt comes as 
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part of the Apple Wnter package on the master disk 
and allows word processing to be automated to an 
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FACILITIES 


SCREEN FACILITIES 
Typeover mode switchable 
Temporary storage buffer 
Backspace destructive 
Space destructive 

Cursor destructive 
Centering 

Justification 

Split screen 

Word wrap 

Auto hyphenation 

Page breaks 

Column move 
Upper/lower conversion 
Easy underlining 
Easy bold type 
Max column width 


YES -NO OPT 


gOO 
BOO 
BOO 
Om@d 
Chao 
Omo 
O@o 
gO0O 
BOO 
Om 
Omg 
Ogd 
BOO 
BOC 


SYSTEM FACILITIES YES NO OPT 
Spelling checker me oe 
Auto save Omgo 
Auto back-up Omgo 
Save to old filename 

mandatory Ola 
Counts words BOO 
Counts characters BOO 
Counts keystrokes os oe 
Glossary BOO 
Max glossary size 2048 ch 
Max glossary entries 99 

Text buffer size 46k ch 
Max document size 6.8k wds 
Time to load full text buffer 50 sec 
Time to save full text buffer 54 sec 


2 sec 
YES NG OPT 


Time to jump from B to E 


PRINTING FACILITIES 


Justification BOO 
Range night BOO 
Vanable line spacing BOO 
Proportional spacing Omgo 
Print part of document BOO 
Multiple prints Og@o 
Dual column printing Og 
Printing from disk Omg 0) 
Typewriter mode BUO 
Headers/Footers BOO 
Auto page numbering | ee 
Screen = Print Omg 
Mail merge BOO 


Background printing Og 
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With the 123 package, integrated software comes of age. 
Dick Pountain puts it through its paces. 


Anybody who, like myself, started out on a cassette 
based micocomputer must remember the feeling of 
release once they graduated to disks; so fast, so con- 
venient, the luxury of directories and random access. . . It 
is also salutory to remember, though, just how quickly 
one of the Laws of Human Behaviour took effect, namely 
the one which decrees that human laziness will expand 
to fill any new ‘convenience space’ that it is given. Ina 
few months you start to resent the time that it takes to 
load a program from disk, the delays caused by overlay- 
ing, and worst of all the hassle involved in coming out of 
one program, loading another, opening a file etc. Think 
about using WordStar, dBase {I and SuperCalc as a suite 
and you'll get the drift. 

The rationale for the new integrated software which 
has begun to spring up, mushroom fashion, in the USAis 
that it should eliminate the irritations just mentioned, and 
in so doing improve that touchstone of computer-age 
business, ‘personal productivity’. The ideas that, within a 
single program, you should find all the functions that you 
require and that all filing activities should by accom- 
plished without ever having to come out into the operat- 
ing system. 

There are three main functions required of the micro- 
computer in most business environments, namely data 
storage and retneval, text processing and calculation. 
Each function requires a different kind of input and output 
format and so three main types of general-purpose 
application. program have emerged; the {usually 
erroneously named) database, the word processor and 
the spreadshee'. A fourth function, that of so-called 
‘business graphics’ (which means plotting bar, pie and 
line graphs} is becoming increasingly popular and is 
usually catered for by an add-on program which plots 
from files created by the database or spreadsheet. In 
principle itis possible to base an integrated package on 
any of the three main functions, by providing some 
method of performing the other two from wathin it 

Philosophically, the most attractive way to approach 
the problem is to recognize that to the computer 
everything is just data. Therefore the core of the system 
could be a powerful data management program with 
sufficient flexibility to allow entry and editing of formatted 
text {the word processor] and to allow interactive 
calculation (the spreadsheet}. Some of the new packages 
which SOFT will be evaluating in the future work this 
way. It has a disadvantage for first-time users in that it 
requires familiarity from the start with the concepts of 
data processing; files, records, fields, indexing and 
the rest. 

Two other approaches are, by definition, possible. 
You could create a word processor with data manage- 
ment and the ability to calculate within a text. See future 
reviews of Microscnpt and Epson’s Valdocs for this 
approach. The remaining permutation is to create a 
spreadsheet which allows free-form text ta be handled 


and has the ability to search, sort and otherwise manipu- 
late stored data, 1-2-3 is such a program. 

]-2-3 is a product of Lotus Development Corporation 
of Cambridge, Massachusetts. The firm's founder, Mitch 
Kapor, started out by producing packages for VisiCorp, 
namely the VisiPlot and VisiTrend add-ons to VisiCalc. 
Lotus’ team also includes Aye editor Chis Morgan, and 
very serious venture capital backing from Sevin Rosen 
Associates. The result is that an almost unprecedented 


“An almost 
unprecedented degree 
of professionalism has 

been brought to bear 
on the development 
and packaging of 
1-2-3.” 


degree of professionalism has been brought to bear on 
the development and packaging of 1-2-3. And it 
shows. 


RP 


The purpose of 1-2-3 is to be a jack-of-all-trades to the 
office worker and executive by providing sufficient of 
each of the three main functions to render the use of 
other programs unnecessary or optional. In addition it 
includes a powerful business graphics package for pro- 
ducing charts and graphs. It is vor intended to be the 
world’s most powerful database or the singing-dancing 
word processor, though it is almost certainly the best 
spreadsheet seen so far. For heavy duty data manage- 
ment it will not replace the likes of dBase II, FMS or other 
DBMSs, nor will it replace a sophisticated word processor 
for typing-pool operations. It will, however, provide the 
average manager and many other professionals with 
most of the computing power they need on the desk- top 
and allow them to regard the firm's data-base and w/p 
facilities as outside services. 


Ne LATION 


1-2-3 was single-mindedly wntten for the IBM PC, 
which in the USA at least is hardly a way to go broke. 
Other versions (eg. for the Sirius} will soon be available 
but the version tested is completely tailored to the PC's 
keyboard to the extent that a moulded plastic template is 
supplied which slips over the Function key pad and labels 
all these as 1-2-3 keys. The program requires 128K of 
RAM as a minimum and either two double-sided floppy 


drives or one floppy and 4 winchester. 

The program comes on four disks in a cloth-bound 
library case {to match the IBM manuals) which also holds 
the ring-bound manual. The four disks campnse the pro- 
gram itself, plus a back-up (though it is not protected 
against copying), the Tutorial program and the Graphics 
Printing program disk. 

Installation on the PC is rendered very easy by the 
inclusion on each of the 1-2-3 disks of an INSTALL file; 
this is a ‘batch’ program which copies PCDOS and the 
correct selection of utilities (different for each disk) from 
your PCDOS master in drive A So installation consists 
anly of typing B:INSTALL on four occasions. The manual 
mentions the case of a PC wath more than 320K which 
will require the use of FIXDOS as well as INSTALL but 
since SOFT can only afford 128K this didn’t anise. 

One slight hitch in this otherwise smooth procedure 
was that IBM supplies different national keyboards for 
the PC and PCDOS configures itself to these keyboards by 
running a program every time you boot it, called, in our 
case, KEYBUK.COM. Unfortunately 1-2-3 is also auto- 
booting and its AUTOEXEC file doesn’t include KEYBUK 
{the review copy came direct fram Lotus}. So to make the 
” @,and # signs correspond with the English keyboard 
| had to edit the file AUTOEXEC.BAT using the gnsly 
PCDOS line editor. Personal Computers Ltd who are sell- 
ing 1-2-3 in the UK assure me that they will do this for 
their customers. This is not the end of the story however 
as 1-2-3 wall not accept the nice new pound sign which 
you now have on your keyboard; it merely beeps (when 
you select Currency formatit also defaults to dollar signs}, 
Lotus will be fixing this problem in the near future but if 
you buy today be warned. 
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1-2-3 is entered from a ‘front-end’ program called the 
Lotus Access System. This provides for all the disk 
management chores like formatting new data disks, 
copying files, archiving files and checking disk space 
which are normally done from the operating system. It's 
menu driven and thus easier on the novice than 0S com- 
mands, {t also has some unusual niceties such as the 
option to sort displayed directories alphabetically. It 
should be emphasised that the Access system is for disk 
maintenance chores and is only entered at the beginning 
and end of a session. All normal filing is performed from 
within 1-2-3 itself. 

On entering 1-2-3 {it's a menu option in the Access 
system} one is presented with a quite conventional {ook- 
ing spreadsheet. This sheet is the site of all the various 1- 
2-3 activities. Above the data window Is an initially blank 
area called the control panel. This is where command 
menus are displayed as well as your input line. Unlike its 
closest rival Multiplan, the default state for 1-2-3 is 
awaiting input, with a blank control panel; to see a Com- 
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mand Menu you must press the / key. 

The sheet is nominally 256 columns (A . . IV) by 2048 
rows (1.. .2048) but the amount you can fill is governed 
by the amount of RAM fitted. The amount of data 
memory left free on our 128K system is only 29K, ie. 
1-2-3 itself occupies about 99K. This means 7000 cells 
of integers, 2400 of floating point numbers or 1840 ten 
letter words can be stored; if you run big applications a 
256K or larger PC would be a good investement. 1-2-3 is 
rather less economical of memory than simpler 
spreadsheets like Multiplan. 

Movement around this huge sheet is rendered easy 
as, in addition to the four cursor keys, you can use the 


IBM's Page up, Page down, Home and Tab keys and 
there is a dedicated GOTO key on the function pad to 
move directly to a named cell. The END key when 
followed by a cursor key sends the pointer to the end of 
the data area in that direction. 

Pressing / presents the main command menu in the 
control panel. As in Multiplan, selections from this menu 
can be made either by hitting the first letter of the word 
or by ‘pointing’ with the cursor and hitting Return. (More 
about this ‘pointing’, which is extensively used in 1-2-3, 
will be said below under Usability). On the line below the 
menu itself is a brief explanation of the menu choice 
currently under the cursor, which changes as the cursor 


BUSINESS 


is moved. The first command menu has the options:- 
Worksheet, Range, Copy, Move, Fie, Print, Graph, Data 
and Quit. The first four control the various spread sheet 
operations, /File controls storage and retrieval, and / 
Graph and /Data give access to the graphics and 
database functions. In most cases selection will put you 
into another menu so that command sequences in 1-2-3 
look like say /wes (upper and lower case are both accep- 
ted], each letter representing a menu choice. You are 
never required to remember such a sequence though (in 
fact you don’t even see it on the screen} as each menu 
choice is immediately executed. 

Asa simple spreadsheet 1-2-3 is excellent. It stores 
numbers to 15 digits regardless of the display format, 
which is ample to describe even IBM's turnover. The 
usual range of label formats is available, centred, right or 
left justified, though numbers appear to be always night 
justified. Formats can be declared globally or the global 
settings overriden for a range of cells, using the Range 
commands. Ranges are selected like menu options, 
either by pointing the cursor to the comers of a rec- 
tangular area, or by typing the cell addresses. In addition 
ranges can be given a name, and saved or retrieved from 
disk by name. Changing formats is not quite as con- 
venient as in Multiplan because label formats are deter- 
mined by a (normally invisible) prefix character’ ~ or \, 
and so changing the global format will not alter the posi- 
tion of labels already on the sheet; this must be done 
with individual Range commands. 

Column-widths can be varied [up to 72) either 
globally or by Range, and columns and rows may be 
inserted, deleted and erased. Splitting the screen either 
horizontally or vertically is allowed and the two windows 
may be made to scroll in synch or independently; they 
may also have different global formats. 

A very sophisticated system of cell protection is 
implemented which works on two levels. Individual cells 
or cell ranges can be flagged as Unprotected or Protec- 
ted (ie. you can’t change their contents) using the /Range 
commands. This protection is only applied though if pro- 
tection is globally Enabled using the /Worksheet Global 
Protection command. To put itanother way you can, with 
one command, disable protection and alter protected 
cells. Protection is mainly useful in ‘turnkey’ applications 
where certain cells are to be used for output only and for 
this an even more severe protection is available through 
/Range Input, which only allows the cell pointer to be 
moved to specified cells. 

Entering formulae is very easy. a+ sign tells 1-2-3 to 
expect a formula and then the cell addresses (which are 
assumed to be relative unless told otherwise} can be 
entered by typing or painting. 1-2-3 uses a less cumber- 
some cell addressing style than Multiplan, and a more 
interactive style than VisiCalc so that replicating relative 
formulae is a very obvious process and soon becomes 
second nature. Cell addresses are made absolute by put- 
ting $ in front, soSAS12 means the actual contents of 
A12. Notice the two $ signs. Each half of the address can 
be separately made absolute to give a mixed form of 
addressing which is very powerful; eg SA12 makes 
column A absolute but the row is relative. An address is 
made absolute when pointing by hitting the ABS key on 
the function pad which toggles through all the four per- 
mutations and displays them on the input line. 

No less than 51 maths functions are built in including 
all the trig and log ones, booleans, financial and data 
functions and some powerful statistics like mean, stan- 
dard deviation and variance which work on lists or fields 
in the database. Two unusual functions are @ HLOOKUP 
and @ VLOOKUP (all functions are prefixed by @ which 
take values from horizontal or vertical lookup tables. 

The text-processing and database functions of 1-2-3 
are achieved by making the spreadsheet operations far 
more flexible than in any previous product. For instance it 
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s possible to enter arbitrarily long lines of text into a cell. 
f the cells to its right are empty then their space Is 
‘borrowed’ and the text is displayed as a continuous line 
s possible to edit the contents of any cell by hitting the 
EDIT key on the PC's function pad. This will redisplay the 
cell contents on the input line and allow insertion, dele- 
anand lett right cursor movement. Hitting retum |or the 
up/down cursor keys} replaces the edited contents in 
ie cell and leaves edit mode 

The combination of these two features allows 1-2-3 
to be used as a quite reasonable word-processor, with 
editing on a line by line basis. Lotus ts quite conservative 
about this feature, describing it as ‘limited text editing’ 
and giving it very little emphasis in the manual, but itis at 
east aS. good as some home-computer word processors 
have used. Black moves and copying can be achieved 
3ing the normal spreadshee! commands as each line of 
ngs 10 a single cell, but there is no search-and- 
ace facility. To use 1-2-3 for text it is most con- 
venient to move ta a blank area of the sheet of course, as 
Alcells to the nght of the text cells vull be superimposed 
on your text, Text can be ‘justified’ which means that the 
nes are reorganised to fit into a given width, but the nght 
hand edge val! sul be ragged; justification works in units 
ofone column, sa set the colurin width to the minumum 
1 to get fine contol. The /File aptians allow extracts 
from a sheet to he saved as a named tile so your docu- 
lent can exist an disk independently of the rest of the 
sheet, Similarly the Combine option lets you load a dacu- 
nent eg. a form Jetter, into your current worksheet 
he database, though limited in capacity by the 
amount of RAM available, represents a breakthrough in 
se for the layman matched only by Cardhox The 
novel \dea is 10 use the spreadsheet itself to hold data; 
columns represent fields and each row is a record. This 
gives a palpable picture of the data and overcames the 
abste i Put by many DBMS systems due to data 
being t RTE anc and files, records and fields becom- 
ing abstract and mysterious concepts. Despite its limited 
capacity, a 1-2-3 database has a very il set of data 
management commands {entered through the /Data 


de 


“The novel idea is to 
use the spreadsheet 
itself to hold data; 
columns represent 
fields and each row is 

a reco 


option}. Sorts may be camed out on any field with the 
option of a secondary key field. Searches may be per- 
formed using quite complex criteria. Again this 1s made 
tangible to the user as the cnterion is just another 
spreadsheet placed below the database which contains 
conditions in the relevant search fields. The critenon 
sheet 1S but interactively using pointing and copying 
fom the main data sheet, The result of a search can, if 
required, be to create a new sheet 


containing the 
ch match the critenon, and this could be 
disk or printed out as a report. Making 
searches is further simplified by having a QUERY key on 
the function pad which repeats the most recent apera- 
tion find, Extract, Unique or Delete; Unique extracts 
fields but weeds out duplicates | with a single 
keystroke 

The beauty of this arrangement is that the database 
§ sll part of the spreadsheet and so all the normal 
spreadsheet activities can be performed on its cantents. 
The /Data option also includes commands to create a 

ta Table {a set of formulae is applied automatically to a 


writen to 


Poinung’ ta a range of datacells 


= [aire ic 


A portion of a database and a query. 


ist of numbers}: to fila range with increasing or decreas- 
ing numbers, specifying start and step; and a commend 
to analyse the frequency distnbution of a range of num 
bers. This database is quite powerful enough to satisty 
the needs of managers |eg. address book, personnel list] 
and probably many scientists and engineers too 

‘Graph gives access to a selection of business 
graphics functions which are at least the equal of the 
dedicated packaged | have seen. A choice of type (bar, 
pie, line, XY} and shading ar colour is offered and up to six 
sets of data may be plotted on the same graph, stacked 
or side by side, Comprehensive scaling and labelling 
{using labels from the spreadsheet if required] are per- 
mitted and graphs may be named and stored on disk. To 
view graphs on the screen you must have the colour/hi- 
res card fitted in your PC: in this case hitting V for View 
immediately switches to ht-res and plots the graph while 
hitting any key returns to the spreadsheet. Colour options 
are shown in tones of grey an a monachrome monitor. If 
you are a graph junkie you could have two monitors, one 
text only, and see graphs and spreadsheet simul- 
taneously. For hard copy you will need either the IBM/ 
Enson MX80 Graphics pnnter, IDS Prism or an HP 7470 
plotter all of which can be driven from the program 
GRAPH which comes on a separate disk. This program 


=| 


allows plotting colours and other parameters (including a 
choice from six type-fants] to be set up and graphs to be 
printed fram disk 


A necessarily bnef summary of 1-2-3's capabilities 
such as this cannot afford to ignore the ‘macro’ faciltty 
which lifts the program into a different world from the 
rdinary spreadsheet. Like dBase Il, 1-2-3 has its own 
simple programming language which allows any of its 
functrons to be automated and makes it possible to write 
turnkey’ applications which even include user-defined 
command menus functionally identical to the built-in 
nes. Such a ‘program’ is referred to, in the American 
style, as a ‘macro’ 

As with the other main functions, complete con- 
nuity of the user-image is preserved; ‘macros’ are writ- 
ten on the worksheet itself and merely consist of the 
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Entenng text 


Seige 


A user-detined menu and its ‘macros’. 


sequence of keystrokes that would have been used 
manually, eg. / WGCS20 would globally set the column 
width to 20. Keys whose function would prevent them 
being entered directly like the cursor keys and camage 
retum] can be included by enclosing their name in brac- 
kets eg{down} moves the cell pointer down and {edit} 
would enter Edit mode. Macro sequences are written 
vertically in columns, though multiple steps can be 
placed in each cell: these can be commented with labels 
in the adjoining column. When completed, aname which 
isaletter of the alphabet is given to the cell range halding 
the macro and from now on pressing ALT [letter] will 
execute the macro, the steps being executed in order 
downwards. Simple control structures IF..THEN and 
OTO are provided (GOTO jumps toa macro step, vor toa 
spreadsheet cell, Interactive input is allowed for by ¢?} 
which slaps execution and waits for an input as in Basic. 
Numeric and string literals can be placed in a macro, so 
that a macro can be defined which automatically fills out 
whole spreadsheet including labels. Indeed, the 1-2-3 
torial Program is wotten this way. Lotus refers to the 
macro facility as the ‘Typing Ahemative’.. Mailing-list 
merges can be performed by a macro which loads a form 
etter from disk and extracts names and addresses {rom a 
database 

To create a user-defined menu, asenes of up to eight 
Macros are written in adjacent columns with the name of 
he function in the top cell and an explanation in the one 
below, followed by the program body below that. The 
whole range is now tagged by a separate cell which con- 
ains the command sequence xmflocation] where loca- 
tion is the cell address of the top left corner of the menu 
range. This cell is labelled as amacroeg. Z.When ALT Z 
s pressed at the keyboard the whole menu willl be dis- 
played in the control panel and the individual functions 
can be selected in normal 1-2-3 fashion. 

finally, mention should be made of 1-2-3's ability to 
convert and import files produced by dBase II, VisiCalc, 
DIF format and plain ASCII text files from a word pro- 
cessor, This means that you won't need to re- key a lot of 
your old data, always assuming of course that you have it, 
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{or can get it} onto the IBM PC disk format. 

The combination of the spreadsheet, text- 
processing, data-hase and macro capabilities gives such 
power and flexibility that the imagination quakes before 
the task of listing the possible applications of 1-2-3. 
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The user interface of 1-2-3 is, without doubt, the best 
thought out of any program | have used, and indeed 
it's hard to imagine how one can get any better without 
taking a quantum jump up to the sort of ‘ikonic’ or graphic 
interface used by Lisa and VisiOn. In fact both these latter 
systems provide for expenenced users to bypass the 
‘mouse’ and type single keystroke menu choices, at 
which point they resemble 1-2-3 in feel, if not in 
appearance. The designers of 1-2-3 have critically 
examined all the better programs on the market, 
absorbed all the more informed opinion on human inter- 
face standards and produced the best system possible 
within the limits of the hardware. 

VisiCalc broke new ground when it allowed the user 
optionally to ‘point’ out cell addresses by moving the cur- 
sor to them, Microsoft's Multiplan extended this concept 
to the selection of commands from a menu and files from 
a directory as well. Lotus has extended this ‘pointing’ 
action throughout all of 1-2-3's options in a completely 
consistent way, 

As an example, any operation which requires you to 
specify a range of cells will begin by suggesting the 
single cell where the pointer is sitting. This address will 
appear in the control panel thus: 


Enter Data Range:A1..A1 


You may now move the pointer, using any of the move- 
ment keys. The new location is displayed, say: 


Enter Data Range: A3..A3 


Pressing the “ key will now ‘anchor’ that key as the top 
left comer af a range and moving to the bottom right cor- 
ner causes the cell pointer to expand so that the whole 
range is picked out in reverse field; you stretch it like a 
rubber sheet by moving the pointer. The control panel 
now reads, say: 


Enter Data Range:A3..B12 


and the range ts clearly visible on the screen as a 
reversed rectangle of cells, Hitting Retum (or the next 
operation if you are in the middle of a formula} completes 
the selection and the pointer shrinks back into the 
‘anchored’ cell. 1-2-3 will remember this range and 
offers it as the default next time it requires a range 
specification. The painter can always be unanchored by 
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hitting ESC. To select a range which goes all the way to 
any edge of the sheet you can just hit the |BM’s END key 
and the cursor key which points to the proper edge. This 
all takes much longer to explain than to do, Incidentally, 
Lotus wisely adopted VisiCalc’s much clearer notation for 
cell addresses in preference to Multiplan’s cumbersome 
RIC1 system; combined with the choice of relative as 
the default address mode this makes formulae look quite 
simple: 
+A1+A2+A3 


adds up three vertical cells and can be replicated without 
fuss using the Copy command and a range selection. As 


“If you don't like 
these system defaults 
it is possible to ‘burn 
in’ your own preferred 
ones.”’ 


the pointer traverses such a replication range, the correct 
instance of the formula will be displayed in the panel at 
each step. 

The ‘remembering’ mentioned in connection with 
range selection above is employed throughout 1-2-3. All 
commands will store the last value you used and offer it 
as default the next time you use it When a worksheet is 
saved on disk the whole environment, including such 
details, is stored with it and restored next time you use IL. 
Default values for all user-alterable parameters are 
offered, even in a newly created sheet and if you don’t 
like these system defaults it is possible to ‘burn in’ your 
own preferred ones. 

1-2-3 automatically recognises the type of data 
entered. If you type a number the mode indicator 
changes to VALUE, ifa letter then to LABEL ff on the other 
hand you enter a + sign as the first character, 1-2-3 
accepts the statement as a formula. This sidesteps what 
isa source of annoying errors in Multiplan which requires 
you to select A for alpha before you enter text. If you 
forget, as | frequently do, the first letter of your text is 
interpreted as an unintended command. If you need to 
enter a number-as-text in 1-2-3, as in an address 23 
Acacia Avenue, then you prefix it with ‘. When entenng 
numenc data you can type an expression like: 


7*256-+24 


it will be evaluated and the answer entered into the 
cell. 

The mode indicator also tells you when you're in EDIT 
mode (which is automatically entered if you enter illegal 
data) and to WAIT during disk activity or long calculations. 
Atthe bottom of the screen are similar indicators to show 
that the PC’s CAPS, SCROLL or NUM locks are engaged 
and a CIRC indicator which warns that you are defining a 
circular formula which refers to itself. WAITing won't be 
much of a problem though as 1-2-3's operations are 
gratifyingly quick. With a small sheet, response is instan- 
taneous and even with a full sheet delays in command 
execution are typically around a second; 10 recalculate a 
full sheet takes four seconds (see box). 

All commands are issued by a single letter (or cursor 
keys and a Retum) and can always be undone before the 
point at which data has been entered. ESC moves you 
back one level in a multi-level command, while CTRL 
BREAK will always put you nght back at the Ready level. 
ESC also deletes unwanted data entnes from the input 
line. Certain menus (known as ‘sticky menus} don't 
retum you to the Ready state after a command is com- 
pleted but ‘stick’ around at the last level in case you want 


to repeat. Such menus have a QUIT command in them at 
each level; the Graph menu is of this type. Any poten- 
tally dangerous commands which can lose data wil 
double check with a Yes/No before executing. 

Error trapping is to a high standard and | failed to 
crash the system by any amount of simulated (or 
occasionally real} stupidity. ‘Open disk drive doors’ and 
the like are dismissed with a shrug and a clear error 
message. ‘Memory full’ is an error condition but on pre- 
ssing ESC your operation wall still be carned out as far as 
possible; the amount of free memory can always be 
checked with /Worksheet Status. The only way | man- 
aged to lose data was the first time | quit from a 
worksheet. Before erasing the sheet and returning to the 
Access system 1-2-3 checks with a two choice menu 
which reads: 


[No] Yes 
Cancel quit command and retum to READY mode. 


The cursor is over the No option and the message 
beneath is an explanation of the No option, which 
changes to: 


End 1-2-3 session (remember to save your 
worksheet first) 


when you move the cursor aver the Yes option. |, being of 
the careless and impatient breed which ends up as com- 
puter journalists, read the explanation as an invitation 
and answered Y for Yes to it, thus achieving at a stroke 
the opposite of what | intended, and losing my 
worksheet Once you train yourself to study the options 
before the explanation this ambiguity is less senous but tt 
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is the one weakness in an otherwise impeccable 
user image. 

The only other minor problem | encountered was 
that at first | used Column Delete to remove garbage in 
column A Subsequently | discovered that a user-defined 
menu of macros | was keeping in column Z would not 
tun. This is because Column Delete removes a whole 
logical calumn and so moves all data on the sheet one 
column to the left, though all the column names still 
exist. The effect of this was to corrupt the cell address of 
the menu, which is not automatically adjusted for the 


CONTINUED ON PAGE 11? 


By taking the Polish out of the language, 
Dick Pountain was able to write a program telling Forth 
that 2+2=4. 


UNPOLISHED 
FORTH 


expression. Unfortunately space doesn’t allow me to give a flow 

chart which is the best way ta illustrate this structure. One con- 
sequence of this structure is that the priority of evaluation [ * — | 
and / before + and —| follows directly from the structure of the | 
program and requires no special attention. | 


When | first became addicted to Forth programming | passed, as 
is not uncommon, through a phase of proselytising all and sun- 
dry about its virtues. One day, while | was preaching to a 
colleague who shall remain nameless, he expressed the apinian 
that he could never work with Reverse Polish Notation. Quick as 


a flash | leapt in with, “Ah! But Forth is expandable, you could The ‘recursive’ part of the name refers to the fact that a Fac- 
make it do ordinary Infix arithmetic if you wanted to.” Equally — tor could well be a whole expression in parentheses, as in | 
quickly he returned with, “OK! Go 2* 344/(5+46). In this case the | 
away and do itand then I'll give Forth “As so often Factor routine merely calls the | 
a ty.” Challenges of this sot are §= > __ ,———,—__ whole expression evaluating routine 
irresistible to the righteous and so happens, the exercise 4 which itis itself a part and pr | 
the next weekend | found mysell gf Forth programming ceeds once the sub expression has 
hanging over the keyboard trying to.)$< ————__——___—_________—_ been evaluated. This recursion ter- 
put my code where my mouth was. turned into an minates {ie. it is not a vicious circle) 
soon emerged that though it Is education in when the Factor routine at some 
quite possible, it is by no means a = 7 level finds only Units rather than 
trivial exercise. My first naive computer science. further parenthesised expressions, a 
impressions that all you needed ta Unit is the ‘atom’ or simplest type of 


object recognised, which in our examples means a number like 
2 or 3. 


do was redefine a couple of operators quickly evaporated, but 
soon afterwards the problem started to appear much more 
interesting than as a mere trick to score points over a colleague. In my Forth expression evaluator the Units include variables 
The principles involved are the basic ones involved in the opera- and functions like sin and log; the word FACTOR uses the words 
tion af all compilers and interpreters, and as so often happens, — GETVAR and FUNCTION-EVAL to evaluate these as it finds them, 
the exercise of Forth programming turned into an education in Sharp-eyed readers might also notice that | have added an extra 
computer science. level between TERM and FACTOR called POWER which deals 


with powers eg. 2°. As this is an operation with two arguments 
THE ALGORITHM 
RS 


(‘dyadic’) it seemed appropriate to treat it like ++ or * rather 
than as a function like sine; tt preserves the simplicity of the 

Once ithad sunk in that the prablem was one of parsingexpres- algorithm and avoids ugly upward calls ta evaluate the 

sions (Reverse Polish avoids this parsing by forcing you to write ~~ second argument. 

in computer order} then the solution reduced ta a choice of 

algorithm. Having recently read an article by Alan Winfieldon THE FORTH 

Recursive Descent Expression Evaluation in Basic interpreters | 

decided to use this method. Incidentally the article on compiler ~—‘[he listing of the program ts actually wntten in xForth but is very 

writing by Mike Parr elsewhere in this magazine uses recursive _ largely Forth-79 standard; however ts does use floating point 

descent and part of the motivation for this piece is to provide a —_ arithmetic. If you don’t have floating point extensions in your 


concrete example in a different language. system you can produce an integer version by changing all the 

The Recursive Descent methad works by analysing an floating point operators (F4-, F—-,F * , F/,F., F@ , F) to the nor- 
arithmetic expression (say 2* 3+-4/5) into Terms and Factors. mal integer ones. One word which might catch you unawares is 
Terms are added {or subtracted} together while Factors are mul- = S—>F which occurs in line 6 of GET-NUM. This converts a 
tiplied {or divided) together. Terms are treated as being at a string to a floating point number and its stack action 1s ta take 
higher level than Factors; in other words a Term is made up of the address and count of a string and replace them with a float- 
Factors rather than vice versa. In our example 2* 3and4/5 are —_ ing point number and a flag which is true if the conversion was a 
Terms and are composed of the Factors 2 and3 or4 and5res- success [ie. the string represented a valid floating paint number] 


pectively. The ‘descent’ referred ta in the name comes fromthe —_ and false otherwise. The integer equivalent is NUMBER but this 


way the program ts structured in descending levels. An input does not require a count and does nat leave the flag so slight 
expression is passed to the routine which looks for Terms [by modifications are needed. If you have a floating point package it 
spotting + or — signs} which immediately passes it down to — might work differently here so watch out! Obviously if you pro- 


}y 


the whole of 
o look direc- 


the routine which looks for Factors {by spotting * and //. 
Once Factors are identified they are multiplied or divided 
and the result is the value of a Term which is passed back up to 


duce an integer version you can dispense with 
FUNCTION-EVAL and simplify FACTOR accordngly 
tly for parentheses. 


ather 


the Term routine. This process is repeated and the Terms 
obtained are added or subtracted to give the final value of the 


syst 


Other words which might be unfamiliar or absent in 
ems are the CASE statement (there are lots of implementa- 
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AFT Winifield (PCW) 

Recursive Descent Compiling 
Davie & Momison (Ets Horwood) 
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tions around; look in ‘Forthwnite’, ENDIF which is just a synonyin 
for THEN, and ‘in-range?’ which takes n1 n2 nd frnm the stack 
and is true ifn2<=n1 <=n3; it will be good practice for you to 
synthesise this from AND, < and == operations! MYSELF is 
xForth’s way of allowing recursive definitions and is equivalent 
in Fig- Forth to using SMUDGE and the actual name of the defini- 
tion. Two different types of error reporting are illustrated in the 
program. The word n ERROR fetches error message n from disk 
and then QUITs. If you don’t have it then just insert your own 
error message at this point. 26 is ‘illegal number’ and 27 1s 
‘illegal function’. 

A point of interest in the pragram 1s the way that the tun- 
damental forward recursive call used hy FACTOR is mplemen- 
ted. A variable called AHEAD is set up and after EXPRESSION has 
finally been defined its code field address is placed in AHEAD by 
using FIND during compilation. At run time the contents of 
AHEAD cati be executed to call EXPRESSION which lies above tt 
in the dictionary, which Forth doesn't normally allow. 

The main word in the pragram is EXPRESSION which, as you 
will notice, does not contain any input routine; it exoects to find 
your expression in memory as a string at the location called 
EPAD. The logic behind this is that EXPRESSION can be used in 
other wards incorporating input routines to allow you to tailor 
the sort of user interface you require for different jobs. The same 
logic dictates that EXPRESSION should not inttialise CHAR # 
the input buffer pointer: do that in your final word, The reason far 
using EPAD rather than the PAD or even using WORD interac- 
tively is that both PAD and the WORD huffer are insecure and are 
overwritten by the operation af the program and | wanted the 
ability to store an expression to evaluate repeatedly with dif- 
ferent variable values. A selection of words to set up this sort of 
scientific calculator function are given in blocks 12 ta 14. 
EXPRESSION leaves its result on the stack as a 48-bit binary 
value (BCD in the case af xForth). Any numeric formatting for dis- 
play must be done in the final user definition. All my calculator 
words display in the fixed point format * * * « * * + + 
though other options (eg. scientific notation} could he 
incorporated. 

You can of course invent lots of other ways of using 
EXPRESSION. If you have hi-res graphics it 1s trivial to write a 
routine to plot graphs of infix expressions input fram the 


Block 8001 
0 { Floating point infix aaths) 


( These blocks contain a Recursive Descent Expression Evaluator 
called EXPRESSION. It accepts expressions in ‘noraal’ infix 
fora with the following operator precedence: - 

parentheses or function ~) * -) tand / -> + and - 

Spaces typed in an expression are ignored eg:- 

IY oor ) ane ag 


An expression can de stored for repeated evaluation using 
STORE xxx and evaluated by EVAL. To see the stored expression 
type SHOW. e¢ STORE I+7 


77 is a word which evaluates expressions input at the keyboard 
ianediately without disturbing the stored expression, ) --) 


Bean Swrmncunun— 


Block 9002 

0 ( Floating point infix aaths) 

1 ( Use asin 77 I4Y . LET is used to assign to a variable 
and can take an expression as its right hand side eg:- 


LET ABI*2¢9°2 
Such use of LET does not destroy any stored expression, 


Variables A-Z2 (upper-case!) are predeclared except for 

9 ET and 2 which are already used by xForth. They are NOT 

10 awtoaatically initialised and contain garbage until assigned 
11 te or cleared with VCLEAR. VDUMP will display the values of 
12 all the variables in scientific notation. 


13 
14 The word *? allows infix expressions to be included in Forth 
15 definitions, used as = * I*2#¥°247°2" =?) --) 


keyboard. By using the variable OFFSET to hold the distance of 
EPAD above PAD | have made it possible to store more than one 
expression simultaneously (just increment OFFSET) so that with 
some ingenuity you could produce an algebraic spreadsheet 
type of program. For functions of one vanable a nice way to do 


this would be to call your expressions f1,f2 etc and then | 


capitalise on the fact that ‘f (ASCII 102} is not presently used in 
the definition of FUNCTION-EVAL. 

Although | have given the word =? to do infix arithmetic 
inside a colon definition, it is hardly worth doing as the routine is 
not very fast by Forth standards. No attempt was made to 
optimise it far speed as | was more interested in structure. Also 
there is a lat of code, eg. ||, which exists solely to allow a more 
lax syntax in input expressions (for instance you can have spaces 
wherever you want). If you want to tighten up the allowed syn- 
tax then a lot af code could be done away with. 


WHY BOTHER? 
OMAR: 


Once | had the program working [for the sake of unbelievers, tt 
took two days and worked on the third attempt} the orginal 
abject af impressing my colleague evaporated and | saw it as 
worthwhile in its own right. It's of course obvious to Forth pro- 
grammers that Reverse Polish has too many advantages and Is 
100 integral to Forth to consider abandoning it. In any case the 
working of this program is much too slow for serious use in 
colon definitions. The only useful application of tt 1s in the one 
area where Reverse Polish is a real bore, that is in doing scien- 
tific or engineering calculations from the keyboard, I 1s for this 
reason that | decided {halfway through} to implement it in flaat- 
ing point and as a result lose a lot of its generality. It occurs to 
me that there must be quite a few users of Forth for instrument 
control and other technical applicatians who would be glad ofa 
facility to do interactive calculations rather more flexibly than 
most Basics do, without having to come out of Forth 

This ts of course past foc justification. The real reason for 
doing it was pure interest in Forth programming and the educa- 
lion it gave me in the way interpreters are implemented. It 
wouldn't be a great step to go on from here to a full Basic jor 
whatever else] interpreter. (In a future issue of SOFT we shall 
publish a novel Pascal compiler in Forth). 


Block 8003 "| 
0 ( Floating point infix maths) 
1 
2 ( Only the first letter is significant in a variable nase but 
3 long names can be used if desired for aneaonic purposes. 


5 The dyadic operators available are +)~)%)/ and * plus the 
6 following single arguaent functions t- 


7 

8 = atan,cos,e* or exp,logsnlogsroct (eeans sqrt},sin and tan, 
10 Only the first letter (in lower-case!) of a function name is 
11 parsed so s,sin and sine are al] allowed. They all require 


12 parentheses around their arquaent eg cosine(I) 


14 { To avoid confusion only upper-case £ is allowed when entering 
15 nuabers in scientific notation eg 1.2&-34. 1 --) 


Block 8004 

0 ( Floating point infix saths routine) 

1: IWFIN ; FORTH DEFINITIONS DECIMAL 
VARIABLE CHAR# ( Points to next syabol! VARIABLE AHEAD 


VARTABLE OFFSET { Distance of EPAD above PAD) 72 OFFSET ! 


oO mem te 


7 { Detine a special Pad for expressions) 

8: EPAD PAD OFFSET @ +; 

q 

10 ( Collects next token from Pad and increments pointer) 
11+ NEXT-CHAR EPAD CHARO @ + C@ CHARS I+! ; (=== char) 
12 

13 ( Reset pointer to current syabol! 
Th + BACK-CHAR CHARB I-! ; 

15 


PROGRAMMING 


Block 8005 
0 ( Floating point infix arithsetic) 
1 
2 ( Is this char valid in @ floating point number? Test for unary 
3 plus and minus in exponent and allow as valid) 


4+ FPNUN? DUP DP 45 = SWAP 43 = OR (+ or - sign?) 


5 IF BACK-CHAR BACK-CHAR { Backtrack if +/-) 
6 { True if prev char €) WEXT-CHAR 69 = JF TRUE © CHAR® 1+! 

71 False if not) ELSE FALSE CHAR® 1+! 

8 ENDIF SWAP DROP 

9 { Digit?) ELSE DUP DUP 48 57 in-range? SWAP 

10 [ Deciaal point of £7) 4&6 = OR SWAP 69 = OR 

It ENDIF ; ( char --- flag) 
\2 


13 ( Ignore redundant spaces) 
4 IC BEGIN NEXT-CHAR 32 = WHILE REPEAT BACK-CHAR } 
1§ --) 


Block 8006 
0 { Infix cont. Convert valid syabols to floating point nueber! 


21 GET-MUM = BACK-CHAR CHAR# @ DUP = { Save position of Ist char) 
3 BEGIN NEXT-CHAR = FPNUMN? MOT UNTIL { Valid?) 
4 BACK-CHAR ( Backtrack to Ist invalid char) 
5 CHARE @ SWAP - { Calculate length of nusber) 
6 SWAP EPAD + SWAP $-)F ( Convert to fpnuaber) 
7 DROP ; { — fl} 
8 


9 ( Input expression is stored at EPAD as a strings when first 
{0 character of a number is detected by FACTOR then BET-NUM 

{1 scans the string using CHAR# as a pointer and converts all 
12 characters up to the first invalid one to a floating point 


13 number) 
14 =) 
15 

Block 8007 


0 { Infix cont. Predeclaration of variables) 

J 

2 FVARIABLE A FVARIABLE B FVARIABLE C FYARIABLE D 

J FVARIABLE F FVARIABLE 6 FVARIABLE H FVARIABLE K 

4 FYARIABLE L FVARIABLE M FVARIABLE N FVARIABLE 0 

S FVARIABLE P FVARIABLE Q FVARIABLE R FVARIABLE S 

6 FVARTABLE T FYARIABLE U FVARTABLE V FYARIABLE W 

7 FVARIABLE 1 VARIABLE ¥ FVARIABLE T 

(] 

9 ( Variables E,1 and J are not permitted. E is the fp exponent 
10 syabol and I and J are used by Forth as loop counters) 
iB 


12 
13 
4 a 
1§ 
Block 8008 
0 ( Infix cont. Predeclaration of variables) 
1+ BET-VAR CASE 65 OF A ENDOF = 64 OF B ENDOF 
2 67 OFC ENDOF © 68 «OF D EMDOF 
3 469 OF 30 ERROR ENDOF. 70 OF F ENDOF 
4 Tt OF 6 ENDOF 72 OF H ENDOF 
5 73 OF 30 ERROR ENDOF 74 OF 30 ERROR ENDOF 
6 75 OF K ENDDF = 76 OF L ENDOF 
7 77 OF # ENDOF = 78 OF WN ENDOF 
8 79 OF 0 ENDOF 80 OF P ENDOF 
9 $1 OF @ ENDOF 62 OF R ENDOF 
10 63 OF S$ EMDOF == 4 OF T ENDOF 
iF 85 OF U ENDOF 96 OF ¥ ENDOF 
12 87 OF W ENDOF = 98 «OF 1 ENDOF 
13 B9 OF Y ENDOF =. 90 «OF Z ENDOF 
14 DEFAULT EMIT ." is not a valid variable nage!* QUIT ENDCASE ; 
15 { char --- addr) =) 


Black 8009 
0 | Infix cont. Evaluation of functions) 
1 { Forward recursive call to evaluate parenthesised expression) 
2+ CALL-ENPRESSION AHEAD @ EXECUTE NEXT-CHAR 41 <) IF 8 ERROR 
J ENDIF 3 { --- fl) 
4 ( Evaluates allowed functionsjparenthesis is a dumay function) 
5: FUNCTION-EVAL DUP 40 <> IF BEGIN NEXT-CHAR 40 = UNTIL ENDIF 


6 CASE 40 OF CALL-~EXPRESSION ENDOF 
7 97 OF CALL-EXPRESSION arctan ENDOF 
a 99 OF CALL-EXPRESSION cos ENDOF 
i] 101 OF CALL-EXPRESSION exp ENDOF 
to 108 QF CALL-EXPRESSION logi0 = ENDOF 
i 110 OF CALL-EXPRESSION log ENDOF 
12 114 OF CALL-EXPRESSION sart ENDOF 
13 115 OF CALL-EXPRESSION sin ENDOF 
14 $16 OF CALL-EIPRESSION tan ENDOF 


{ char --- #1] --> 


15 DEFAULT 27 ERROR DROP ENOLASE ; 


Block 8010 
0 { Infix cont. Identification of factors) 
{: FACTOR JC WEXT-CHAR DUP O= IF EXIT ENDIF 


{ Null ie end?) 


2 DUP 43 = IF DROP MYSELF EXIT ENDIF ( Plus?) 
3 DUP 45 = JF DROP MYSELF FNEGATE EXIT ENDIF ( Minus?) 
4 OUP 112 = IF NEKT-CHAR 2DROP pi EXIT ENDIF ( Pi?) 
5 DUP 65 90 in-range? { Variable?) 
6 IF GET-VAR Fé ( Fetch its value) 
? ELSE DUP DUP 94 114 in-range? SWAP 40 = OR { Function?) 
8 IF FUNCTION-EVAL { Evaluate it) 
9 ELSE FPNUN? IF GET-NUM { Must be number) 
10 ELSE 26 ERROR (or error} 
iB ENDIF ENDIF ENDIF ; 

12 


13 ( Calculates dyadic * operation) 
14: POWER FACTOR Jf NEIT-CHAR 94 = IF FACTOR 9% ELSE BACK-CHAR 
15 ENDIF ; =) 


Block 8011 
0 ( Infix cont. Parsing input expressions) 
1 ( Multiply of divide powers) 


2: TERN POWER BEGIN J{ NEKT-CHAR DUP DUP 42 = SWAP 47 = OR 
3 WHILE 42 = IF POWER FS 
4 ELSE POWER F/ 
5 ENDIF 
6 REPEAT DROP BACK-CHAR ; 
7 ( Add or subtract teres) 
8 : EXPRESSION TERN BEGIN NEXT-CHAR DUP DUP 0 = SWAP 41 = OR KOT 
4 WHILE DUP 43 = IF DROP TERM F+ 
10 ELSE 45 = IF TERM F- 
i ENDIF 
12 ENDIF 
13 REPEAT DROP BACK-CHAR ; ( === #1) 
14 { Set address for forward call in CALL-EPRESSION) 
15 FIND EXPRESSION AHEAD ! -) 
Block 8012 


O ( Infix cont. Evaluating expressions from the keyboard) 

1 

2 ( Prepare EPAD with nulls and store following expression) 
3: STORE EPAD 72 0 FILL 13 WORD COUNT EPAD SWAP <CMOVE) ; 


4 
5 ( Evaluate following expression but don’t store; use PAD not 
6 EPAD to avoid overwriting a stored expression } 

7: 77 0 OFFSET ! STORE 0 CHAR# | EXPRESSION CR F. 72 OFFSET ! ; 
8 

9 ( Assign value to variablejvalue can be an expression) 

10: LET 0 OFFSET ' O CHAR@ ! STORE { Store at PAD not EPAD) 


i WEXT-CHAR GET-VAR { Get variable address) 
12 BEGIN NEXT-CHAR 61 = UNTIL ( Skip until = sign) 

13 EXPRESSION 4 ROLL F! ( Evaluate and store exp) 
4 72 OFFSET ! ; ( Restore EPAD ) 

15 =" 
Block 8013 


0 { Infix cont. More keyboard cossands) 


( Print all variable contents) 

+ VDUNP CR 69 65 00 20 TAB I GET-VAR Fé I EMIT 61 EMIT E. LOOP 
73 70 DO 20 TAB I GET-VAR Fa [ EMIT 61 EMIT E, LOOP 
31 75 D0 20 TAB I GET-VAR Fé [ EMIT 41 EMIT E, LOOP 
CR i 


ee 


8 ({ Clear all variables) 
9: VCLEAR 69 65 00 I GET-VAR 0.0 4 ROLL F! LOOP 


10 73 70 DO I GET-VAR 0.0 4 ROLL F! LOOP 
il 91 75 DO I GET-VAR 0.0 4 ROLL F! LOOP ; 
12 


13 ( Print stored expression) 
14: SHOW SPACE EPAD 72 1YPE j 


1§ =) 
Block 8014 
0 ( Infix cont.) 
1 
2 { Evaluate the stored expression) 
3 EVAL CR SHOW CR 0 CHARO@ ' EXPRESSION." =" F. CR + 
4 
5 
6 ( Use in colon definitions ; preceded by expression in quotes) 
7: =? EPAD SWAP CMOVE 0 CHAR# ' EXPRESSION | 
8 ( 2 $7 
g 
10 { Example of use :- = TEST * 2834485" =? F. jf) 


eapty 


COIWVIPAS MENTIS 


If you’re looking for a small, fast, cheap Pascal compiler that’s also 
easy to use, Mike Curtis has news for you. 


There are a large number of compilers available now for 
all kinds of languages and all kinds of systems. The 
greatest variety is for 280 based CP/M systems and of 
these the mast popular compilers are for Basic. It has 
long been recognised that Basic is not the ideal language 
for many applications but it has retained its populanty for 
many reasons; Basic interpreters are usually cheap, 
loften included in the price of the basic system} and the 
programming environment offered by mast Basic sys- 
lems is so Convenient to use — Itts easy to edit and test 
Basic programs because the editor is combined with the 
interpreter, and being an interpreted language the 
source code is always available, so it is easy to relate 
errors to the source text for correction. 

The traditional approach to a compiled language ts 
somewhat different. There are usually a number of dif- 
ferent modules to be used: an editor to create the source 
text, the compiler to translate into object code and a 
loader or linker finally to produce a version that can run as 
a machine-code program. Recent developments have 
been geared not only to producing more efficient com- 
pilers, but also to providing an integrated program 
development inviranment. Good examples of this are the 
Personal Cobol system and UCSD Pascal. The Compas 
system is an attempt to provide this sort of environment 
at a reasonable price for standard CP/M-80 systems. | 
ran this test using a Gemini Galaxy 2 under CP/M 2.2 


PURPOSE 


Compas, as its name suggests, is basically a Pascal com- 
piler. It also includes a text editar and it has facilities for 
maintaining source code and abject code in memory, if 
there is enough space. Programs can be compiled and 
run with a single command and the /ink between source 
and object code is maintained throughout. The system 
can therefore refer back directly to the source code 
when erthera syntax error ora run-time error is detected. 
In this respect it behaves ina similar way to UCSD Pascal; 
the error can be amended and the program recompiled 
until a fully debugged version is obtained. When required 
the system can direct the compiled output to disk, nor- 
mally to produce a COM file directly although parameters 
are variable and the abject code file does not have to be 
in this standard form. Done properly it can be as easy to 
work with as an interpreted Basic system. 

One of the other awkward features of compilers can 
be the time spent compiling, which can be imtating ff 
there are a lot of errors to be corrected, Compas is a one- 
pass compiler, it runs through the source code only once, 
which should significantly improve compile times. 


INSTALLATION 


The Compas system includes an installation program to 
configure the system for the user's terminal; this involves 


entering the byte-sequences necessary to perform the 
various cursor and other control functions. This is done in 
a Straightforward manner. The user is presented with an 
initial menu to choose which set of parameters to view or 
change. Selection is by entenng the first letter of the 
appropnate keyword. The user may simply view them or 
change them. In the latter case they are taken one by one 
through the parameters, and given the option to change 
each one or not. Some require the entry of the approp- 
riate character from the keyboard in which case the key 
itself is pressed {unlike some such systems which 
require the Hex code for the character to be entered) and 
some are toggles which are altered by the decision to 
change. For example most terminals implement the dis- 
play functions by a single control character ora sequence 
headed by a lead-in character, usually Escape. Compas 


“Compas is a one- 
pass compiler; it runs 
through the source 
code only once.” 


asks for the lead-in character and then for each function. 
The lead-in character can be toggled off or on. 

The keyboard functions mainly ask which character 
usually a control character} wil be used from the 
keyboard to activate the display function. This will work 
for most popular terminals. If the terminal used is com- 
pletely non-standard then all is not lost. The manual pro- 
vides a map of the area of memory where the information 
is held and this can be altered using DDT or a similiar 
utility. An option is prouded for replacing the most 
necessary operations by calls to machine code routines. 
In most cases this work, if necessary, would be done by 
the dealer, but provided that the terminal is fairly stan- 
dard then the installation work is straightforward. 

The installation program for Compas is one of the 
best of its type that | have seen. The values entered into 
the configuration table are used not only during opera- 
tion from the keyboard but also as part of the run-time 
package which will be appended to any object file that is 
created, since Compas has included GOTOXY, CLREOS, 
and CLREOL as standard procedures which will have to 
be bom in mind if writing software to run on other 
machines. There is a Help facility on-line during installa- 
tion which makes it even more straightforward. 


TION 


Compas exists as a COM file on the supplied disk so that 
itis brought into operation by typing its name as a CP/M 
command, and first the system asks if you want error 
messages included. If you answer Y(ES| a separate file of 


error messages Is loaded which takes up extra space in 
the memory, meaning less for your programs, but saves 
having to look up the error number in the manual. Unfor- 
tunately the system | was using had the error message 
file in Dutch, but ! am assured that the messages are nor- 
mally in English and | had got a Dutch one by mistake. 
Having loaded {or not} the error messages the user is pre- 
sented with a clearscreen and a prompt >>. There are 
ten commands that can be entered at this point: 


Load Load a file of source code into the edit 
buffer 

Save Save the contents of the edit buffer as a 
CP/M file 

Edit Edit the program in the edit buffer, or 
create a new program 

Compile Compile the program in the edit buffer 

Run Run the current program, if it is not 
compiled then Run wall compile first then run 

Object Compile into a disk file 

Find find a run-time error in the source text 

Memory Display memory parameters 

Zap Clear the edit buffer 

Quit Retum to CP/M. 


All commands except ZAP can be abbrewated to their 
first letter. 

Source code is stored an the disk in standard CP/M 
text format so that programs can be wnitten with one of 
the many CP/M text editors or word processors. 
However any amendment to the onginal code to 
remove errors is better done in the Compas editor for the 
convenience of being able to switch quickly between 
editor and compiler. The editor is quite usable although it 
is small. toccupies a mere 3.5K but it has most of the fea- 
tures necessary for program wnting. All the commands 
are single key strokes, those for cursor control being as 
entered for keyboard installation while others are set for 
a particular implementation. 

In the system | was using they were, where possible, 
the control character of the first letter in the name of the 
command. The editor works in two modes: the move 
mode is used to move the cursor around in the text 
(selected automatically upon entry} and the edit mode 
which enables you to enter, delete and move text. 
Switching between modes is done using the [MODE] 
command, which in this case was set for the ESC 
key. 

When the program is complete the [QUIT] command 
is issued and you are retumed to the system prompt and 
a clear screen. The Compile command can now be 
issued and Compas tries to compile your program. fall is 
well, Compas gives you the size of the object code 
(separated into code and data} and waits for the next 
command, which would normally be RUN. If the program 
has an error Compas stops when it encounters the error 
and gives an error number with or without an error 


message and the instruction to press [SPACE], 

When you press the space bar you are immediately 
put into the editor with the cursor positioned over the 
point where the error was found. The error can be 
corrected, then you [QUIT] the editor in the normal way 
and attempt to recompile the program. When all syntax 
errors have been removed then the RUN command can 
be issued and away you ga. There may still be run-time 
errors, which Compas intelligently splits up into run-time 
and Input/Output errors. H this occurs while running 
under the control of Compas, the program halts and 
again displays an error number with or without message. 
The command FIND can then be used to locate the posi- 
tion in the source code at which the error occurred. 
When found, a message is displayed to thal effect along 
with the instructian to press [SPACE] and then you are 
back in the editor again vith the cursor at the appropnate 


if run-time error occurs when running the program 
without the Compas system then you are not lost 
because there is an gptian with the FIND command 
which enables you to specify an offset memary address 
which should be given when the program crashes and 
this again will enable the system to locate the correct 
point in the source code. 

When you are satisfied that all is well then the oro- 
gram can be recompiled anto a disk file by means of the 
OBJECT command. The OBJECT command requires you 
to specify a filename, if the type is amitted then COM is 
the default, and you may optionally give the origin (1500H 
by default} and top of memory {highest available address 
by default) as hex numbers. Compas puts the cade into 
memory starting at 1600H or a specified origin and the 
data starting at the top and working downwards, the 
space between 0100H |the start address for all CP/M 
programs] and 1600H is taken up by the run-time pack- 
age which must always be present so the orgin cannat 
be set below this point. 

You may wish to use 4 block of memory either tor 
machine cade routines or for data and specifying a dif- 
ferent origin reserves the space between 1600H and the 
angin for whatever you require, Changing the top af 
memory enables you to prepare programs to run on sys- 
tems vith less memory or tu reserve a biock of memary 
at the top of the map. Both origin and tap can be 
specified for use in the COMPILE and RUN situation 
as well. 
The MEMORY command gives you the size of the 
source text and the amaunt free, in hex. The ZAP com- 
mand clears out the current text iretnevably and so 
should be used with caution. The QUIT command returns 
you to CP/M but it is possible to warm start Compas 
retaining any source code. SAVE and LOAD do exactly 


program prime 
Lonst size = BLFO § 
yar flags : array [.. 
i,prime,k,count,iter : integer i 
begin 
weiatelad* ie 
for iter 
beqin 
count 150 § 
for i r= 0 ta size do flagsfid 
for 1 o:= 0 to size do 
if flagstiJd then 
begin 
prime ¢= iti¢3 7 
(* wreiteln(prime); *) 
k = itprime ;j 
while k<=size do 
begin: 
+lagsCki i= false i 
k == k+prime 
end $ 
count 
end 
end | 
writeln (count, *primes”) 
end. 


Fratosthenes Sieve in Pascal and Basic. 


iterations’) ¢ 


:3 1 to 10 do 


:= count+i 


gizel of boolean i 


r= true § gc 


LANGUAGES 


what you would expect, but they work only on the source 
code. 


There are three ways in which a compiler/lanquage 
development system can be assessed: first there is the 
convenence and ease of use, second there is the subset 
or superset of the source language that can be handled 
and finally the efficiency of the abject code that is pro- 
duced. There is a lot of research going on to try to 
Imprave programming environments and there is na 
doubt that for ‘traditional’ programming languages like 
Pascal the approach adopted by Compas represents a 
majar improvement over a system consisting of separate 
components while not achieving the level of sophistica- 
tion of system such as UCSD. But then it is only a fraction 
af the cost and uses much less memory. 

| found the editor rather strange at first though | got 
used 10 it quite quickly and given its necessarily restne- 
ted size it did its job well. There are two points however 
where | found it left a little to be desired. The first is that 
while in the edit made there was nothing displayed after 
the cursor, to display any subsequent text you have to 
switch to the move made, | found it rather irritating to 
have to amend a program without being able to see the 
entire context of the part that | was amending; there are 
some errors that may arse where amendments may 
drastically effect subsequent statements and there 
seems to be no necessity for deliberately blanking out 
part of the screen. 

The second feature that | found difficult was the use 
of the cursor left and right keys alang with the backspace 
and space keys in the two modes. In both modes the 
effect of the cursor left key and the backspace key was 
the same, but it was different in the two modes; in the 


move made they both moved the cursor back one space” 


but in the edit mode they both deleted the previous 
character. The cursor nght key and the space key both 
moved the cursor along ane place in the move mode, but 
in the edit mode the space inserted a space while the 
cursor right “undeleted’ any characters that had pre- 
viously been deleted; this was the way that block moves 
could be accomplished by deleting and undeleting. 

| found myself producing some interesting effects 
while trying to move the cursor in edit mode. It would not 
have been too difficult to have separated these functions 
and these keys. | also found that | had to take the manual 
to bits while learning how to use the editor because the 
manual refers ta the commands by name; the actual key 
values used are in a separate implementation-specific 
part of the manual. 

The ZAP command which cleared the source code 


B> 

S DEFINT A~Zz 

10 DIM FLAGS (6191) 

20 PRINT "10 ITERATIONS” 
30 FOR M=1 TO 10 

40 COUNT=0 

sa FOR I=0 TO 8190 
ét FLAGS (1I)=14 


7O NEXT I 

FOR 1=0 TO 8190 

90) IF FLAGS(I)=0 THEN 170 

PRIME=I+I+3 

PRINT PRIME 

K=I+PRIME 

WHILE K<=8190 
FLAGS (K) =o 
K=K+PRIME 

WEND 

160 COUNT=COUNT+1 

17c NEXT I 

160 NEXT M 

190 PRINT COUNT, “PRIMES” 

200 END 


ica 
105 
116 
120 
130 
140 
15c 


worked immediately. | would have preferred it to have 
required confirmation because of the danger of acciden- 
tally deleting your program. There is some protection in 
that this command, unlike the others, has to be givenin | 
full. This assumes that users will normally use the © 
abbreviated form, but there must be many other” 
people who, like me, prefer not to abbreviate commands 
in the interest of a more English like dialogue between 
user and machine unless pressed for time. 

| managed to crash the system once, which must 
indicate the presence of a bug though the circumstances 
should not normally occur. Users who are used to Basic 
may expect the LOAD command to clear the current con- 
tents as well as loading a new program. In fact itappends 
the new text to the ald, thus making it possible to use, far | 
example, standard procedures from a separate file 
although the fact that they were always loaded at the 


BENCHMARKS _ 


TIME 


Whileloop 
Repeatloop 


Memoryaccess 
Realanithmetic 

Vector 
Equalif 


Noparameters 


DATASHEET 
NAME OF PROGRAM 

Compas 
MANUFACTURER/COUNTRY OF ORIGIN 


PolyData Microcenter APS, 
Denmark 


PURPOSE/TYPE OF PROGRAM 
COMPUTERS SUPPORTED 
CP/M-80 systems 


MEDIUM ON WHICH SUPPLIED 


Disk 


REVIEW COPY OBTAINED FROM 


Gemini Microcomputers, Bucks 


end of the current text is a little avvkward. 
if, by mistake you load a second complete program 
after the first then normally the system will just compile 
and run the first and ignore the second. If, however, you 
compile the first program, then load the second and use 
| the RUN command, then the system locks up completely 
accepting no input and needing the reset button to 
recover. | have not so far recetved any comment from the 
distnbutors conceming this point but | hope that they will 
take steps to deal with it. 
The version of Pascal that Compas supports is fairly 
standard, the omissions from Report Pascal being the 
types CHAR and POINTER and the SET structure. The 
type CHAR is replaced bya more generally useful STRING 
type which requires the maximum length of the sting 
e 

e 


|the actual size may be vanable but must not exceed th 
stated maximum) so that it is possible to maintain th 
standard if required by the definition 


TYPE CHAR = STRING[1]; 
substrings are easy to obtain and use as in 


VAR STR : STRING[80] ; 
SMALLSTR : STRING{ 10] ; 


SMALLSTR :=STR{[ 10] ; 

STR(21..25] := ‘ABCDE' ; 
which follows a fairly common, though not standard, for- 
mat; but it may lead to problems with portability. The 
amissions of POINTER and SET OF are unfortunate and 


7.84 (to disk) 


8.5 (to .REL file) 
plus 58 (to .COM file) 


represent a trend for micro Pascals to creep towards 
Basic, perhaps to meet half way the current moves to 
- introduce more Pascal like features into Basic. POINTER 
+ lypesare not easy to implement requiring a camprehen- 
: sve dynamic management of memory so itis understan- 
fable that they are often omitted from micro Pascal; 
’ however SETS are reasonably easy to implement and 
) though they are not used as much as they might be by 
_ Pascal programmers this is often because of unfamiliarity 
with the concept; they are, potentially at least, a more 
~ useful structure than ARRAYS. 

‘ | regret the omissions of both of these types. FILES of 
_ any type are allowed and feature random access using a 
+ procedure SEEK (filename, recnum}. This is a useful fea- 
~ ture and improves on the standard, though again there 
maybe problems with portability. Text files are also sup- 
+ ported and enable Compas programs to produce and 
access files which are compatible with other programs; 
> however these files are sequential only. 

3 The standard procedures READ, READLN, WRITE and 
* WRITELN work on text files as well as the keyboard, GET 
_ and PUT must be used with other files and 10 GET single 
characters from the keyboard. These procedures do not 
> work in guite the standard way, as without POINTERS the 
| standard Pascal file buffer cannot be used; but they work 
|. ia similiar and consistent way. The major difference 
_ that | found was that READ always required a RETURN. 
~ Other standard procedures included GOTOXY, CLREOS 


SIEVE OF ERATOSTHENES 


LANGUAGES 


and CLREOL for screen control. 

A potentially useful facility in some circumstances is 
the ability to write machine code procedures. There is no 
assembler incorporated so the code has to be entered in 
hex but high level variable names can be used. This could 
be dangerous, without exact knowledge of the code that 
the compiler produces, so its use should be limited, A 
further feature on the same lines is the ability to 
reference memory directly at high level by means of an 
AT clause in a vanable definition, for example 


VAR MEMTOP : INTEGER AT SOO06 ; 
CMDLINE : STRING[127] AT $0080 ; 


The efficiency of the object code can be tested by 
benchmark programs and for this purpose | used the 
suite developed by Chris Sadler and Sue fisenbach. The 
result compares well with ather CP/M Pascal systems. A 
more interesting companson may be with other 
languages for this purpose | used the Sieve Of 
Eratosthenes prime number program used extensively by 
&yte magaane; since this program has been written in a 
number of languages | also ran it using the Microsoft 
Basic compiler and compared the two both for compile 
time and run time. The results show that this compiler 
does work fast, especially when compiling into 
memory. 

The object code produced by Compas was more 
compact and the run-time package was smaller but the 
object code was less efficient. These tests are 10 a cer- 
tain extent meaningless and | would not like to say that 
any one system was better in this respect than the other. 


SIZE OF OBJECT. CODE (BYTES 
296 (code) 
8201 (data) 
5.5k (run time sys.) 


609 (code) 
8201 (data) 
approx. 16K (run time sys.) 


The results are nevertheless interesting. While develap- 
ing a program and compiling into memory the Compas 
system is quick and convenient to use; in this respect itis 
as pleasant to use as a good Forth or Basic system. 

The error messages produced were informative, 
even in Dutch using the manual to translate, while not 
being as comprehensive as | would have wished. The 
way in which the compiler stops when it has found an 
error can be useful though it could be difficult for those 
long programs with so many errors that you want to ga 
away and think about it for a while. Most Pascal com- 
pilers have the unfortunate habit of producing many error 
messages for each error (one that | use on @ mini has a 
message TOO MANY ERRORS TO DISPLAY which can 
appear if a single semi-colon is omitted). | would like, 
though, to see a facility to get a complete listing of errors, 
preferably on a printer, 


D NTATI 


The documentation for Compas comes in a single folder 
containing 74 pages. It is adequate without being exten- 
sive. This manual has no pretension te being a tutorial in 
Pascal, nor a complete guide to this implementation. It 
covers the omissions from and extensions to standard 
Pascai with a few simple examples, but it assumes that 
the user will either have a good knowledge of Pascal or 
some other assistance. The coverage of the system and 


editar commands is again adequate; the installation 
likewise but not really required because of the Help fea- 
ture. | found that any information | required was in the 
manual so | cannot fault it on that score, but | would not 
recommend that anybody that is not proficient in Pascal 
and familiar with other CP/M systems should rely on this 
manual alone. 

This system ts aimed at the competent programmer 
looking for a convenient program development system 
rather than an alternative to Basic for beginners. The 
manual is split into three sections: an operating manual, 
a short implementation guide which gave little more 
than the keys which were used for the various editor 
commands and a programming manual which includes 
fairly detailed memory maps and appendices giving lists 
of error messages and a complete description af Compas 
syntax (using BNF instead of the more usual syntax 
diagrams}. The presentation is good and | found it 
understandable: it was technical without being preten- 
tious. | had the manual a couple of days before being able 
to use the system and | was able to read it from cover to 
cover and feel confident about jumping straight in 
without further help. 


Compas is a fast and efficient Pascal compiler, which 
goes a long way to removing the inconvenience of many 
other compiler systems by coming as an integrated pac- 
kage with the ability to compile quickly into memory, and 
wth its own text editor and the ability to maintain a cor- 
respondence between object code and source code. 
This makes ita convenient program development toal for 
what remains the most popular type of system. 

The editor has one or two unusual features, but none 
that would make itimpossible to use. The version of Pas- 
cal supported is reasonably standard with some unfor- 
lunate omissions but some useful additional features; it 
might be difficult to transfer programs waitten for this 
compiler to other compilers without a fair amount of 
work, but the object cade will be transferable to a large 
number of different machines. 

The documentation gives sufficient information for 
an expenenced user but someone without knowledge of 
Pascal and CP/M would need extra help. A major factor 
must be the price which at £120 + VAT puts it well 
below equivalent products and should ensure it a 
ready market. 


Gratetul thanks to Graham Brain of Braintech for the 
loan of a Germ Galaxy 2 running Compas. 
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In anticipation of the ‘transputer’ age, Dick Pountain reports on the 
Occam Evaluation Kit from Inmos 


| Fveryone knows that Inmos ts Britain's hope for a 
F foothold in the chip fabrication business and that it was 
set up with state finance. What ts not so well known is 
that Inmos has ambitions in the areas of computer and 
software design as well. Inmos’ vision of the future of 
, computing encompasses the concept of networks of 
' ‘yansputers’; multiprocessing, communicating mach- 
ines based on VLSI technology and using concurrent pro- 
cessing to achieve much greater performance than 
| today’s devices. In anticipation of this future a new 
> language has been developed by Inmos’ programmers 
+ caled Occam. Unlike most conventional computer 
anguages, Occam incorporates a time dimension. tt has 
} constructs to allow various processes to be executed at 
> the same time ‘concurrently and to delay the execution 
of the processes until a given real-time interval has elap- 
sed. Occam is intended to be the systems programming 
> language for the transputer, which Inmos hopes to unveil 
F next year. To allow programmers to familiarise them- 
> selves with the concepts well in advance, Inmas has 
| produced an evaluation kit which runs on single user 
micros, and which is the subject of this review 
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The Occam Evaluation Kit consists of an editor/compiler 
forthe Occam language together vith some sample pro- 
} grams. It's intended for educational purposes only and 
represents a simple, early version of the language 
eterred to in the manuals as proto-Occam| implemen- 
ted for basic cursor-addressable microcomputer ter- 
minals and running under the UCSD p-system. The only 
communication channels implemented are to keyboard 
and screen 


INSTALLATION 


The Kit reviewed here is for the Sinus/Victor 9000 and 
comes ready configured for the Sinus keyboard. A pro- 
gram called SETUP is included which allows the editor 
command functions to be assigned to keys; the results 
are saved in a file called VDUTAB.DAT which is read in on 
boot up. A default VDUTAB file is provided which con- 
figures the Sinus keyboard such that the main editor 
unctions are to be found in the numenc keypad rather 
than the function keys. | personally found this to be a 
convenient arrangement as f1f2 etc are most un- 
mnemonic and, as a result, | always get lost using func- 
tion keys. The SETUP program itself is quite exemplary 
wth facilities for testing your assignments on the spot 
and extensive on-line Help and explanations. It is menu 
driven and very easy to use. An ingenious feature is the 
use of ‘templates’ to cater for those terminals which 
require sequences of several control characters and 
which can fox some configuration programs | could 
mention that expect only single characters. If you wanted 


ta configure the Sirus’ function keys you could do it. 

The only other installation required is to copy the sys- 
tem disk and then to created a user disk for programs, all 
of which is easily accomplished with the p-system 
utilities, though on the Sirus version disks have to be for- 
matted under CP/M-B6 first 


Oe ATION 


The Occam editor/compiler is a ‘smart’ program which 
checks the syntax of Occam programs as you go. It is a 
full screen- oriented editor with basic cursor movement, 
insert and delete facilities but no fancy search-and- 


““Occam is spare and 


elegant whereas the 
corpulent Ada 
stretches well over the 
horizon with no end 
in sight.”’ 


replace or block moves. Issuing the CHECK command at 
any time will compile the program and report any syntax 
errors. Once the syntax's correct, GENERATE will cause it 
(0 generate an executable p-code file. Since indentation 
iS of great importance to Occam |it takes the place of 
Statement terminators) the editor also correctly main- 
tains levels of indentation for you and allows you to adjust 
when necessary with the BLOCK+ and BLOCK— 
commands, 

What of Occam itself? The language bears a certain 
superficial resemblance to Pascal or C, due largely to the 
declaration of vanables, black structure and the use of 
indentation. The resemblance ends just about there 
though. Occam is bath higher and lower level than 
Pascal: for instance it uses 16-bit integer arithmetic and 
is untyped, but conversely it has control structures called 
PARALLEL and ALTERNATIVE which have no equivalent 
in Pascal (or any other language including Ada). 

Having raised the red hernng of Ada | should say that 
Tony Hoare, one of Ada’s most vociferous critics, was 
intimately involved in the development of Occam. Having 
now sampled Occam | can quite see what annoys him 
about Ada. Occam is spare and elegant whereas the cor- 
pulent Ada stretches well aver the honzon with no end in 
sight. The very name Occam comes from the 14th cen- 
tury philosopher William of Occam or Ockham?] who 
decreed that we shall not multiply invented entities more 
than is necessary (Occam's famous Razor. On a tral 
paint, Inmos insists on woting occam with a small ‘o’ 
which is a bit pretentious. 


The syntax of Occam is simple and consistent and 
can be grasped within half an hour by anyone used to 
Pascal. The semantics come rather harder. There is a 
time dimension to Occam programs, which | personally 
found tncky at first being used to ordinary sequential pro- 
grams. {Anyone who has knowledge of Ada or the Real 
Time Extensions to ANS! Basic will be more at home.| 
However the structure of Occam is designed to make 
this element of time dependence as transparent and 
easy for the programmer as possible. In this | can only 
judge it highly successful. 

The basic unit of Occarn programming ts a ‘process’ 
which “performs a sequence of actions and then ter- 
minates” in the words of the manual. There are three 
primitive processes, INPUT, QUTPUT and ASSIGNMENT, 
and all other processes are built up from these blocks. 
The INPUT and OUTPUT processes transfer a word (16- 
bit on the Sinus implementation] from a CHANNEL into a 
variable while OUTPUT does the reverse eg 


keyboard ? x 


inputs from a channel called ‘keyboard’ to the vari- 
able X walle 


screen ! x 


outputs the word to a channel called ‘screen’. Chan- 
nels are objects similar in many ways to variables 
— they must be declared at the beginning of a pro- 
cess unless, like ‘keyboard’ and ‘screen’, they are 
predeciared in the system. In the evaluation kit 
‘keyboard’ and ‘screen’ are the only channels to the 
outside world. The others are just a way for 
independent processes inside the computer to con- 
verse. In a real Occam system many of the channels 
would be to the outside through communications 
ports. Channels are one directional — for two-way 
communication you need two. Physically they are 
just 16-bit memory siots like variables, but instead of 
Storing data they are the means of transfering it 
between processes. (Actually ‘keyboard’ and ‘screen’ 
only cary byte values since an ASCII character is 
only one byte}. 

ASSIGNMENT covers all anthmetic and other 
operations which put a value into vanable eg 
x=23-H* y, 

The simplest type of compound process is the 
kind called SEQ (for sequential). A short sample pro- 
gram will illustrate: 


VAR x 

SEQ 
keyboard ? x 
screen ! x 


The input and output processes are executed one 
ofter the other as in an ordinary programming 
language. The indentation is crucial, each level 
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PROC bang (CHAN comms)= 
DEF bangs ="BANG!" : 
SEQ i=(1 FOR bangs€BYTE 01] 
comms ! bangs(BYTE iJ: 


PROC bomb(CHAN out) = 
DEF time.fuse = 1000 : 
VAR xi 
WHILE TRUE 

SEQ 
x1=0 
WHILE. x <« time.fuse 
SEQ 
Kr=xtl 
out ! *a’ 


CHAN out : 
PAR 
bomb( out) 
VAR yt 
WHILE TRUE 
ALT 
keyboard ? y, 
SEQ 
screen ' y¥ 
out ? ANY 
SEQ 
bang‘ screen) 


-- Program body 


Fig. 1 The BangWnter program. 


indicating a sub-process. The only separator required 
other than indentation is the colon which indicates 
the end of a declaration. Incidentally the above pro- 
gram merely allows you to type a single character 
on the screen. Processes can be given names like 
procedures) so we could say: 


PROC echo = 
VAR x: 
SEQ 
keyboard ? x 
screen | x 
-- rest of program 


[Notice the colon at the end as we are declanng a 
process}. The two less familiar kinds of compound 
process are called PAR ffor parallel) and ALT {for 
alternative), PAR says that the sub-processes which 
follow it (on paper that is!) will be executed con- 
currently ie. in parallel. If these processes have to 
communicate with each other via a channel, then 
whichever is ready first will wait for the other to 
become ready without any intervention from the pro- 
grammer, synchronisation is built into Occam. For 
example: 


CHAN signal: 
PAR 
VAR x: 
SEO 
keyboard ? x 
signal | x 
VAR y: 
SEQ 
signal ? 
screen ! y 


The two sequential processes run at the same time. 
The first waits for an input from the keyboard, the 
second waits for a message on the channel ‘signal’. 
When a key is pressed, the first process can ter- 
minate, which allows the second one to do so. The 
net result is the same as our first example but the 
character has been passed between two processes 
on its way to the screen. Points to note are that all 
variabies are local to a single process (| could have 
declared x for both} and are de-allocated when it 
terminates, and that the order in which the pro- 


cesses afe written on paper is ifrelevant in a PAR 
construct, each waits until its input of output is 
ready. 

The ALT construct is crucial to Occam. Basically, 
it sits and watches a group of input channels and 
then executes the process attached to whichever 
one delivers an input first. If two or more inputs 
happen simultaneously then ALT will pick one arbit- 
ranly to execute. An example: 


CHAN signal: *. 


~~ do something interesting 


As part of a larger program this wil either type a 
character on the screen or do something interesting 
depending on whether or not SIGNAL comes ready 
before you press a key. The word ANY is a way of 
throwing away the input value: ie. it ts used purely 
as a signal to do something else. 

There is not room here {even if | were qualified) 
to give a full Occam tutonal. That's why you're sup- 
posed to buy the Kit In bref, there are facilities for 
looping using WHILE |condition| at the head of a 
process and for real time delays using WAIT, AFTER 
and NOW which give the value of the local clock if 
one is present. IF requires no THEN or ELSE but ts 


“The Occam compiler 
has been designed to 
be as interactive as 
possible without 
actually making it an 
interpreter.”’ 


followed by a series of conditions and executes the 
process associated with the first {on paper this time} 
one which is true. 

Vectors ie. one dimensional arrays) can be 
declared of variables or channels, and vectors of vari- 
able size can be passed as parameters to a process, 
as you don’t specify the size in the formal parameter 
list. 

Strings can only be handled as byte arrays rather 
as in Forth. DEF creates either a named constant or 
a TABLE of constants. A very elegant trick called the 
‘replicator’ allows any construct to be replicated a 
stated number of times. For instance PAR i = [0 
FOR nl creates an array of n parallel processes which 
can be referred to by the value of the index i. When 
used with SEQ the replicator produces iteration 
equivalent to a FOR. . NEXT loop. The sort of pro- 
gramming stye which Occam is meant to encourage 
would make free use of the replicator to do iterative 
calculations as an array of parallel processes using 
channels as pipelines for passing partial ° results 
across them. On a real multiprocessing computer, or 
a network of computers, this would give tremendous 
speed improvements (the Cray uses similar principles 
in hardware). Of course, on this single processor 
implementation the speed increases will not be 
realised because the parallel processing is ‘faked’ by 
sharing the processor's time between processes. 
There’s no such thing as a free lunch. Nevertheless 
the point of Occam is that the same source program 


would work in either case, as it doesn’t care where 
its processes get executed. 

Before leaving this section | will show you a very | 
silly program |see fig.7| which allows typing on the 
screen. Unfortunately running in the background \s a 
time-bomb which penodically interjects a BANG! into 
your text; it does however show up the use of some 
Occam constructs and it amused me at the tme. 


ABILITY 


As a Forth freak who cut his teeth on Pet Basic, | 
am allergic to compiled languages in the main, | 
Someone on the Occam team must have felt the 
same way because the Occam compiler has been 
designed to be as interactive as possible without 
actually making it an interpreter. It does however 
have some fairly severe limitations which are 
understandable in the context of a tutonal product 
not intended for wating large programs. 
The screen is divided into two windows, one for 
text and one for editor commands. Normally the text 
fills the whole screen but the command window is} 
toggled open and shut with a single keystroke. The 
last command typed is remembered on the com- 
mand line and can be repeatedly executed by a 
single key stroke. Hitting @ different key clears. the 
command in preparation for typing a new one. The 
command most often in the window is CHECK This 
initiates compilation and syntax checking and you 
tend to use it after every other line to correct syntax 
as you go. Error messages are displayed in the com- 
mand window and are clear and informative with the 
cursor being placed in the text at the source of the 
error. 
There are simple commands to move to the 
beginning and end of text, to step forwards and 
backwards in screenfuls, and to alter indentatio 
{whole blocks are moved together). The editor is 
smart enough to set up indentation for you. For 
example, after you type a SEQ it will obligingly step 
in by the compulsory two spaces when you hit car- 
riage return. GENERATE [filename] creates your 
executable p-code file and you won't be allowed to 
CONTINUED ON PAGE 118 
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Trial and education of new 
language system 
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MEDIUM ON WHICH SUPPLIED 
Disk 
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Ashton-Tate’s dBase Il has become a best seller due to its 
powerful ‘programming language’. Kathy Lang begins 
a series which tells you how to exploit its flexibility. 


GETTING THE BEST 


OUT OF dBASE I 


This is the first in a senes of articles aimed at helping people 
who have large amounts of structured information to process, or 
who want to process such material in ways which are too com 
plex to cope with manually. ‘Structured information’ is the kind 
of data that you could expect to store on a card index or in an 
alphabetical list or an ordered file like a ledger, if you were pro- 
cessing it by hand. Examples of structured information include 
telephone directories, parts lists, library catalogues, patients 
records, personnel records, stock lists, invoices, sets of bore- 
hole measurements, particulars af houses for sale — any situa- 
tion where you have a number of items of information about 
each element (person, stack item, invoice, bore hole, house, 
etc] and where you want to process each element in much the 
same way. 

When such information is put into a computer system, the 
individual items such as names, part numbers, etc are usually 
called fields, and each set of information about one person, 
stock item or bore hole is called a record. It's generally helpful to 
consider structured information as a category on its own, 
because the requirements are usually pretty different from 
those needed when handling free- format information in word 
processing. However, some problems include prose text as well 
as structured information, so | shall comment on that 
where necessary. 

As I'll be taking @ practical approach, using examples, the 
articles will be based on a particular package, dBASEIL 

| chose dBASEI|, not because it's the only or necessarily the 
best package on the market for every application, but because it 
has a good range of facilities to cover most problems. Also its 
design lends itself to succinct but easily understood examples 
I's widely available and supported, and runs on many different 
computers and under several operating systems including 
CP/M, CP/M-86 and MS-DOS 

ABASEII is driven by commands issued by the user — for 
example, to show a particular record on the screen you could 
issue the command 


DISPLAY FOR NAME=Soft 


and dBASEl| would show the record which had the characters 
‘Soft’ in the Name field These commands to dBASEI! can be 
given directly from the keyboard, or they can be put into a com 
mand file and executed as a sequence or program. In addition, 
there are some commands which can only be executed from a 
command file — for instance, commands which allow you ta 
carry out the same operation in the same way many times 

fll begin by discussing the different kinds of information you 
may have, and talk about the ways you could use dBASEII by 
issuing commands directly from the keyboard to process this 
information Ill use small examples as | go along, then conclude 


with a complete example for processing a simple set of struc- 
tured data Next month, I'll be looking at useful ways of ‘parcelt 
ing up’ commands to store them in a command file, and at the 
use of commands which can only be obeyed from a file. This will 
also include some suggestions about ways of ‘tailoring’ dBASEI| 
so that novices can use it easily, for instance by creating your 
own ‘menus’ through the use of command files Again, fll be 
using plenty of examples, and developing the complete exant 
ple used in this article into a more powerful system. Because 
dBASEII is such a powertul package, it can take quite a lot of 
work to become really fluent in all its facilities, and a number of 
products have been based on dBASE! which aim 10 exploit its 
full power and yet remain easy to use. In later articles, I'll be 
looking at some of these as altematives or as precursors to the 
DIY approach 


STRUCTURED INFORMATION - 
ES TN TE. 


Most kinds of structured information fall into one of four | 


categories The first, and simplest, type contains information 
where each item is inherently fixed in size, and where every 
record contains one instance of each item This kind of data 
consists of numbers or codes, an example might be a stock list 
consisting of one record for each part, where each part stocked 
has a part code rather than a name, and each record contains 
items (field such as the quantity of the part currently held, the 
re-order level and the price paid 

The second type contains information which is varying in 
length, but which again occurs regulary in each record An 
example might be a list of names and addresses where every 
record contains a name, three lines of address and a post code, 
but where names can differ widely in length from ‘P. Ng’ to’R 


Cholmandeley Smythe- Johnson, and addresses vary greatly in ’ 


length too. 
Probably the most common type of record is my third 
category, in which fixed length and varying length information's 
mixed together. For instance, personnel records usually contain 
a mixture of fixed information, such as salary and date of birth, 
and variable information, including name and address Often 
there is the added complication that not all records have values 
for every item for instance, those personnel records may also 
include the names of the person's children, if any. 
This leads us to the fourth kind of information, in which the 
relationships are more complex For instance, you may want to 
record one set of information about a family, and extra items 
for each member of the family. 
Information in dBASEI! records must be fixed in size, and 
every record must have the same structure. So in our personnel 
example, you would have to allocate enough space in the name 
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extract fields, records 


re-order records 


transform fields 


aggregate records 


associate records 


fig.) Analysing Structured Information. 


field in each record ta allaw for'R Cholmondeley-Smythe- 
Johnson’, even if same names were much shorter, and accept 
that some space in most records would be ‘wasted’. What 1s 
happening is that both information which is genuinely fixed in 
length and information which is varying are being constrained 
| fixed-length format 
The area where problems are most likely to arise is where 
some of the infarmatian has no real structure. Forinstance, a lib- 
rary catalogue often contains a set af items which can easily be 
treated as fixed-length, such as book title, author, date of 
cquisitian etc, but then cancludes with a sentence ar two 
about the book, which will be running text with no structure 
other than sentences and of indeterminate length Whether 
such information shauld be constrained into a fixed-length for- 
mal or treated in some other way vill depend very much on 
what you want to do with your data We'll come to that 
later 
However, 10 go one stage further and constrain vur fourth 
kind of information into the same form would involve allowing 
for the ‘worst case’ every time. For instance, to use the persan- 
nel example again, you woul" have to allow for the maximum 
number of children each persan might have, and allocate space 
in each recard far this maximum even for someone who had 
none. This would not only be wasteful of space on the com 
puters storage disks, and waste a lot of time in processing, but 
perhaps worse] would make it harder for you 10 think about 
your information in a natural way. 
To cope with this kind af situation, dBASEII allaws you to 
process two sets of information in parallel So in our example, 
you could store the records about each individual employee in 
one file, using a reference code of some kind which was unique 
to each employee. You could then have a separate file contain 
ing one record for every child whose parent was an employee, 
where the child record would include the reference code of the 
parent as one item, to enable you to match up the two sets of 
records Using this technique, you could relate together infor 
mation about parents and children, while only keeping records 
for children who actually exist 


PROCESSING YOUR INFORMATION 
RELL RELIES LOE LESLIE CIEL 


There are two main aspects to processing your information 
Some functions are related directly to what you want out of your 
records, suchas extracting information about all customers who 
owe you money, or listing all parts whose stock quantity is 
belaw re-order level Others are not directly useful but must be 
carried out if your information is to remain usable — for instar 
ce, amending records to deplete stocks when goods are sold, 


ee. 


changing addresses when people mave, adding new houses far 
sale. 

In dBASEI|, as in most systems, some commands are used 
in both kinds af processing, but | think it's most helpful ta cor 
sider the questian from the paint of view of problems you want 
to solve, even if that sometimes means duplicating information 
Sa I'll look first at the different kinds of processing you may want 
to do, and the ways in which dBASEIl helps you to carry itaut A 
diagram showing the main types is shawn as fig 7. 

In dBASEIl you can carry out all the analysis functions I've lis- 
ted, and produce the first two kinds of report To produce 
reports which are a combination of structured data and text, far 
instance in circular letters, you can use dBASEIl, but tt usually 
gives better results to create a separate file, in a format suitable 
fora word processor such as WordStar, containing the informa- 
tion which needs to be merged Graphs can't be drawn by 
dBASEIl at the moment, but there ts a new optional extra called 
dGRAPH which is available in the US Itshould be on the market 
here by the time you read this. 

As we look at the different ways of analysing information, {'l 
be using as an example a simple telephone directory. The for 
mat of the records is shown in figZ_ using the dBASEII conver- 
tions for naming and descnbing records — field type C means.a 
Character item, which may contain letters, numbers or any 
other character you can type, and field type N means a Numeric 
item, which may only be used for number. 


EXTRACTING INFORMATION 
AE AEE: 
SECTIONS 
oS 


dBASE! has two main ways of extracting sections of infar- 
mation of particular interest You can decide in advance that you 
will want ta get at recards in a particular way — for instance, 


FIELD NAME, TYPE,WIDTH,DECIMAL PLACES 
601 COMPNAME,C, 49 
982 CONTNAME,C, 4g 
903 ADDRESS1,C, 30 
B04 ADDRESS2,C, 3 
825 ADDRESS3 ,C, 36 
606 ADDRESS4,C, 30 
007 STDCODE,C,6 
6a8 TELNO,C,7 
909 EXTN,C,4 
616 CHGEBAND,C,1 
Bll CALLSMADE,N,5 


Fig.2 Record format for Teldir 
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that you will always want to access the telephone directory by 
the surname of the contact person You can then tell dBASEI| to 
index the records on the surname field, and you will then be able 
to get quickly to any particular record just by typing the con 
| mand FIND and the person's name. For example, in the tele- 
| phone directory records the contact name is stored as sumame, 
Christian name. So to find someone called Joan Holloway, you 
could type 


FIND Holloway, Joan 


ff vou know there aren t any contacts called Hollows or Holly, 
you could just type 


Find Holl 


and dBASEI! would still find the right record; it's simply a matter 
of typing enough af the field that's indexed — usually called the 
key field — to be unique. You can have the problem that you've 
got several people with the same name, and unfortunately FIND 
just used on the contact name will keep finding the first one in 
yourset The way round that is to use two fields together as the 
key, for instance contact name and company name. Then you 
could type 


AND Smith John Robinson's Biscuits 


[making sure you included as many characters in the name as 
were used when setting up the index and the correct Smith 
would be found {provided you didn’t have two John Smiths 
working for Robinson's Biscuits. Using more than one field as a 
key can be useful, but it can also have pitfalls, especially in this 
question of getting the field length correct — I'll say more 
about that in the next section 

However, you may not always know or want to decide in 
advance how to get at the information Another dBASEI! com- 
mand, LOCATE allows you to get at records by matching any 
fields. Supposing it were necessary ta find all the people in the 
telephone directory who lived in London, you could issue 
the command 


LOCATE FOR STD=01 


The LOCATE command also provides another way round the 
‘duplicate key field’ problem. In our earlier example, instead of 
using FIND command to get the right Smith, we could 
have said 


LOCATE FOR CONTNAME—'Smith John . AND. 
COMPNAME= Robinson’ s’ 


dBASE! would then have found, by reading each record 
sequentially, all the records where the contact name started 
with the letters ‘SmithJohn’ and the company name started 
with the letters’ Robinson's. You can then display|or edit} each 
record in tum, issuing the command CONT after each display to 
get the next record matching your specification When you 
come to the end of the matches, dBASEI! will tell you 

You can get close to this with FIND, by issuing FIND once 
and then saying SKIP after each display to move on to the next 
record in the order of the current index However, when you do 
this, dBASEI! will just keep going through with each issue of 
SKIP until you judge that the record on display doesn’t match 
your critena So if you start by finding John Smith with LOCATE if 
there are no more John Smiths the CONT command will cause 
an appropnate message. But if you use FIND to get to John, SKIP 
will show you, say, Martin Smith, rather than saying there are no 
more Johns This doesn't cause too many problems for 
experienced users, but can be a bit confusing for a nowce. So 
you have to trade this against the superior speed of FIND for 
accessing specific records 

So far I've been discussing the selection of records for dis- 
play or editing. You can also selecta complete subset of records 


and wnte them away to another file, using the COPY 
command 


RE-ORDERING RECORDS 
SORCRRAROR IEE RNa 


Often, when you want to list or print a report on your informa- 
tion, you want to show it in a particular order. Sometimes this 
will be the same order that you used to put it in. For instance, 
invoices are usually typed in a day ata time, and so are likely to 
stay in date order. If this is the order in which you wish to display 
them, fine. If however, you want ta see them in customer name 
arder, you must re-order them in that way. 
With a conventional card index, you would probably just sort 
the physical cards into the correct order by hand. In dBASEI| you 
rarely need to sort the informatian physically — which is just as 
well, as its sorting is slow. Instead, you issue the INDEX con 
mand, which tells dBASEII to produce a separate file in which it 
can keep enough information to allow it to get at your records in 
whatever order you wish, so that the information agpears to be 
sorted Thus, to access our telephone records by the sumame of 
the contact person, | would have had to give the command 


INDEX ON CONTNAME TO TOCONTNM 


This would have created an index on the surname, and stored 
the index in the file TRCONTNM.NOX. {The NOX suffix is added 
automatically by the program) Then, when accessing the direc- 
tory, | would say 


USE TELDIR INDEX TOCONTNM 


and for every operation on the telephone directory, it would 
appear that the directory was sorted in alphabetical order of 
contacts surname. So | could use FIND to extract particular 
entries quickly, | could also list the whole directory in alphabet- 
ical order of surname. 

You can if you wish combine several fields to produce a 
single key, and | did that for my telephone directory, so that | 
could list it in company order and by contact within the com- 
pany. This is again done with INDEX, in the form 


INDEX ON COMPNAME+-CONTNAME TO TOCNTCMP 


This facility is useful in getting your information in the right order 
for display, but is less useful for accessing particular records 
because of the problem of specifying the whole of the first key 
including trailing blanks when used in the Find command. If you 
want ta use two fields in FIND it's usually better to use just part 
of the first field in the key if the field is a character field longer 
than five or six characters. To do this, you use the substring 
function when creating the index 


INDEX ON S{COMPNAME,1,5)-++CONTNAME TO TDCNTCMP 


Then, when using this index to access the directory, you would 
use just the first five characters of the company name plus as 
much of the contact name as you wanted. In the earlier exam 
ple, this would mean issuing the command 


AND RobinJohn Smith 


that Is, the first five characters of Robinson's Biscuits, plus the 
name of the person | wanted to reach dBASEIl has a wide 
vanety of functions which can be useful in honing commands to 
exactly the form you want — I'll be giving more examples in my 
next article. 


CHANGING RECORDS 
FOSSETT 


Sometimes you vulll want to carry out calculations on your intor- 
mation, such as increasing the prices of all products by 10 per 


DATA MANAGEMENT 


cen, or make the same change to several records such as 
changing the re-order quantity of all items bought from a par 
ticular supplier dBASEII has two commands ta make this easier, 
REPLACE and CHANGE 
REPLACE works on ane or more records without any inter 
ventian tram the keyboard. For mstance, supposing in the 
telephone directory example British Telecom changed the 
charge rate lor the St Austell exchange (STD code 0726! from 
Local to A, | could issue this command to amend the file: 


REPLACE ALL CHGEBAND WITH “A” FOR STOCODE="0726" 


This would check every record in the tile |because of the ‘Alf aptiart for 
the fleld STDCODE having the value 0726. For every record wath 
this characteristic, the fleld CHGEBAND would be altered to ‘4 In 
Ins exampie, REPLACE was used to put ina constant value, but 
it could equally have heen used with a value calculated from 
fields in the recard, for example 


REPLACE ALL PRICE WITH PRICE*1.1 


fo implement the price rise of 10 percent 

Sometimes it will be necessary to make such changes ina 
less orecictable way, and lor this you can use the CHANGE com- 
man. For instance, there may be several entries for a campany 
which has installed a new switchboard and therefore must have 
the extension field modified in each af that campany’s entries 
Bu: the value of the extension will be different tor each record, | 
could smply use LOCATE to find all the entries for the company, 
and then EDIT each in turn 10 change the extension But it's 
usually quicker in that sart of situation to use CHANGE 


CHANGE ALL FELD EXTN FOR COMPNAME—"'Bloggs” 


Then dBASEN will ask for the new value for EXT N for each 
recard in turn which has the campany name Bloggs 

REPLACE and CHANGE can he used an single recards if you 
want, or on parts of the file selected by ranges of record number 
— all those choices are governed by the ‘scape’ option, which 
iS ALL in the two examples above. In transforming data you may 
also ‘ind the STORE cammand helpful, as this allows you to put 
calculated values in memory variables in much the same way as 
a pocket calculator. 


AGGREGATING FIELD VALUES 
| GN eR Rae ROMS RS I 


Often, you will want to calculate how many records fit a par 
ticular specification GBASEI uses the COUNT command for 
this for example, the number af London phone numbers in the 
directory could be counted with the command 


COUNT FOR STOCODE="01" TO MLONDON 


where MLONDON is a memory variable. The dBASEII manual 
suggests giving all memory variables names beginning with M, 
and avoiding such names in data files, and | find this a sensible 
precaution to avoid confusion 
To total the value of a field acrass all or part of a set of 
records, you can use the SUM command. For instance, the 
number of calls made to all numbers in the directory could be 
totalled with the command 


SUM CALLSMADE TO MTOTCALLS 


The STORE command can be used if you want to calculate 
further figures from these totals. If there were 187 numbers in 
the phone directory, the average number af calls per number 
could be found by following the previgus command with: 


STORE MTOTCALLS/157 TO MAVECALLS 


ASSOCIATION RECORDS 
Rr BR hae 2 eae 


Anather frequent requirement is associating records with each 
other because they share cammon charactenstics if the 
records are in the same file, then the commands discussed 
earlier for extracting parts of the file can be used, especially 
when modified by the FOR parameter. The FOR option enables 
clase contol to be exercised over which records are to be 
regarded as forming part of the same set — you can use the 
AND, OR and NOT operatars to combine the selections unlike 
many packages which only allow ANO| and use brackets to 
make clear the arder of precedence given to these operators 
Youcan also use the full range of comparison operators such as 
> (greater than|, < (less than, > < not equal tol etc. 
If you want to associate information among records which 
are stored in separate files, yau can access two files at once and 
carry out all the operations already discussed an fields from both 
files. Ill be saying mare about how to decide whether to put 
information into oné or several files, and about ways of process- 
ing information stored in several files in my next article. 


REPORTING 
OER LS 


Usually it will be necessary ta retrieve information both on the 
screen and in printed form, dBASEll provides some simple cont 
mands for these functions — REPORT for printing, BROWSE for 
displaying on the screen, and LIST and DISPLAY for either form 
of output All these tunctions are probably most useful for 
groups of records, although DISPLAY is also good for looking at 
individual ecards All these commands will show recards in the 
order indicated by the index inuse, fany: If more than one index 
is in use, then the first is used ta dictate order. 

The REPORT command requires report farmatfile to be set 
up first, showing how the records are to be printed on paper. 
While setting this format up, you can specify subtotals and 
totals But it's not a very flexible command, and it is often: 
necessary to use the more complex cammands which allow the 
user to specify exactly what is ta be printed on every line. fll be 
discussing these in detail in the next article. 

The BROWSE command simply shows every record on the 
screen 19 records at a me. One screen line is used for each 
record, and control keys are used 10 scroll |ar pan) across the 
recards if they contain more than 80 characters and therefore over 
flow the screen width 

The DISPLAY and LIST commands give more control. Both 
permit the use of scope and, notably, of the FOR option to let 
the user see particular sets of records. For instance, the 
names of all Landon contacts from the telephone directory 
could be displayed thus: 


DISPLAY ALL OFF FOR STDCODE="01" CONTNAME 


This wauld look at every record to see if the phone number had 
the Londan code, and display just the contact name for 16 such 
records at 4 time, without showing the record number |the 
option OFF ensures this. The LIST command works in a similar 
way, but it doesn't pause every 18 records and so is more suit 
able for printing. Ta use either command for a printed list, the 
command SET PRINT ON ts used, to instruct the echoing af all 
screen display to the printer. 


SETTING UP & MAINTAINING FILES 
SE ERE i 2 OR a RRS IRR 


Every file must be created initially by having a structure set up for 
(t This can be done from scratch with the CREATE command, or 
by copying the structure of an existing file with the command 
COPY STRUCTURE and modifying the structure as necessary 
with MODIFY STRUCTURE This pair of commands must be used 


PROGRAM CONTINUES ON PAGE 114 BUT SEE PROGRAM LISTING OVERLEAF 


« CREATE TELDIR 
ENTER RECORD STRUCTURE AS FOLLOWS: 


FIELD NAME,TYPE,WIDTH,DECIMAL PLACES 
601 COMPNAME,C, 43 
602 CONTNAME,C, 40 
403 ADDRESS 1,C, 36 
904 ADDRESS2,C, 30 
625 ADDRESS3,C, 30 
806 ADDRESS4,C, 30 
607 STNCODE,C,6 
998 TELNO,C,7 
909 EX'IN,C,4 
810 CHGERAND,C,1 
011 CALLSMADE,N,5 
B12 


INPUT DATA NOW? N 

- USE TELDIR 

» INDEX ON $(COMPNAME1,5)+CONTNAME TO TDCMPCNT 
+ INDEX ON CONTNAME TO TDCONTNM 

« USE TELDIR INDEX TDCONTNM,TDCMPCNT 

- DISP STRUC 

STRUCTURE FOR FILE: TELDIR.DBF 

NUMBER OF RECORDS: 800068 

DATE OF LAST UPDATE: 99/66/06 

PRIMARY USE DATABASE 


FLD NAME TYPE WIDTH DEC 
961 COM PNAME 048 
A902 CONTNAME . 848 
803 ADDRESS 1 c 338 
694 ADDRESS 2 cS 830 
aBs ANDRESS 3 c 930 
O96 ADDRESS4 ee 430 
a7 STDCODE c 606 
908 TELNO Cc 007 
689 EXTN c 944 
010 CHGEBAND Cc 601 
611 CALLSMADE N aas 
** TOTAL ** BA224 
+ APPEND 


« use teldir index tdcontnm 
- find Bloggs 
. edit 4 

RECORD # 38001 


» use teldir index tdcmpent,tdcontnm 
» find Robin 


« d1Sp 

8801 Robinson's Biscuits Bloggs,J. 

The Main Biscuit Factory, Downing Street, 

Whitehall London @1 
6780999 1234 T 12 

« SKip 


RECORD: 60002 

+ replace all chgeband with "A" for stdcode="0726" 
@6601 REPLACEMENT(S) 

« disp all off 


Barchester Mining Co Smith,John 

Wheal Martyn Fore Street st 
Austel 1 Cornwall 0726 
45678 45 A 20 

Robinson's Biscuits Bloggs,J. 

The Main Biscuit Factory, Downing Street, 

Whitehall London al 
6780999 1234 T 12 

Robinson's Biscuits Smith,John 

The Biscuit Factory, Birdcage Walk, St 
James, London 1 
9871234 776 T 5 

« locate ali for stdcode="g726" 

RECORD: 68003 


« edit F 


» disp all , 
@G003 Barchester Mining Co Smith,John 

Wheal Martyn Fore Street St 
Austell Cornwall 9726 
45678 45 A 20 

@90G1 Robinson's Biscuits Bloggs,J. 

The Main Biscuit Factory, Downing Street, 

Whitehall London 2 61 
6788999 1234 T 12 

086002 Robinson's Biscuits Smith,John 

The Biscuit Factory, Birdcage Walk, St 
James, London @1 
9871234 776 T 5 

» quit 


END RUN 


dBASE II 


fig.3 Creating, amending and processing the Telephone directory. 


Creation of data structure for Telephone 
Directory. Note long felds used to allow 
for unusually lengthy names. 

Al fields are character except ‘number 

of calls’ 


Set up indexes to allow fast search on 
company or contact name. 

USE command to ensure indexes kept 
up to date. 


End input session 


Find and edit record by contact name 
using index 


Find record by company name. 


Check correct record 


Wrong contact try again, 


Automatic date amendment 


List all records without record numbers. 
Note unhelptul format 


Find records on non-indexed field 


List all records with record numbers. 


end dBasell 


OPINION 


Computers vs Education 


Computers in the classroom are now commonplace. 
Harvey Mellar wonders whether they do more harm than good. 


Some 98 percent of secondary schools and 30% of 
primary schools now have a computer, and we are told 
that exciting new avenues are being opened up for 
education. It is recognised that there is a shortage of 
suitable software but we are assured that the Micro- 
electronics Programme for Schools (MEP is working at 
solving this problem. 

Same 15,000 teachers have taken short courses on 
computing under the MEP scheme. Many teachers are 
spending long hours learning about computers and wnt- 
ing educational software. We read many glovuing reports 
af how little Kevin actually learnt something the first day 
he sat down with a computer after having spent the 
previous ten years of his educational career smashing 
the furniture. Teachers in schools know better than this 
even if wnters in joumals do not 

Scattered among the accounts of educational 
computing you vull find the occasional sour note, some- 
one daring to suggest that all is not well. The topics being 
selected for research in CAL these days rather give the 
game away. They seem to concentrate on how we per- 
suade teachers to use the micro, how we get it out of its 
cupboard, It is about time we took stock and stated the 
obvious; today computers are doing more harm to the 
education of our children than good. Here are just some 
of the bad effects: 

The use of computers is encouraging a resurrection 
of discredited teaching methods; teachers will allow 
computer programs to teach children in ways they would 
never think of using themselves, 

There is evidence that some good teachers who 
have enthusiastically adopted the use of computers in 
their lessons have become less effective in their teaching 
asa result. Possibly the style of programs they have been 
using does not blend with their own teaching style, 

In practice {as distinct from the glossy brochures} 
computing power is still a scarce and unreliable 
resource. As a result bottlenecks frequently occur and 
students and teachers waste a great deal of valuable 
energy and time. Most schools have only a handful of 
micros between hundreds of students, and these micros 
are not very reliable in their operation. Manufacturers 
imply that the days of computers breaking down went 
out with valves. They did not. What has changed ts that 
repairs that would once have been done within hours are 
now taking weeks and months. 

Because of the spread of the ethics of the computer 
community, advertisements for educational books are no 
longer even an indication of the existence of the book. | 
am not supnsed when we have to wail many months for 
the Econet for our Beebs, [computer users have became 
reconciled to this sort of thing) but | am put aut when | 
can't get a manual for the BBC Lisp even though | have 
the tape. | had foolishly planned on using this with a class 
to illustrate list processing. Instead, | used it to illustrate 


the nature of advertising in the computing word. 

Instead of seeing the mystique of computers 
decreasing we are seeing the creation of small cliques of 
experts amang both students and staff, and this clique is 
heavily male dominated. 

Many students find computers boring. This ts hardly 
surprising since educational computer software is often 
even more tedious to use than most business software (the 
few addicts only add to the misery for the rest of 
the class}, 

The good uses that have been found for computers in 
education are more widely available to children in 
schools with well-off parents and to those whose 
parents can afford to give them computers at home. And 
SO computers are serving to separate further one group 
of our students from another ta the detnment of the 
educational development to both. 

Computing may well have a great deal to offer 
education, but there is precious little evitlence for 
that yet. 

One promising direction has been Logo, by which | 
mean real Lago rather than one of those Basic versions of 
turtle graphics, Logo does not so much teach as provides 
tools and an environment for leaming, which is a very 
different matter. The leaming it opens up, however, is not 
necessarily the same learning that goes on in schools 
today. It seems that we can’t discuss the use of com- 
puters in schools without addressing curselves to the 
problems of the purpose of education and the nature of 
knowlege itself. 

Another group of promising directions has looked at 
the world of work and noted that the three major areas of 
use for micros are wordprocessing, spreadsheets, and 


database management. These are tools we need to pro- 
vide in some suitable form for our students in their work. 
Some interesting work has been done around these 
tools to adapt them to educational use, or to use similar 
ideas for teaching purposes. 

One that | particularly like the sound of is the 
Semantic Calculator being developed at MIT. This pro- 
gram provides the student with a too! to help in the solu- 
tion of ‘word’ problems in mathematics. The student can 
enter the magnitudes and units of measurement of the 
quantities involved as well as the operation they wish to 


2 see performed. The program will prompt for conversion 


of units if they seem incompatible, and give the units of 
the answer (however strange they tum out to be} then 
check to see if the pupil wishes to proceed or perhaps 
change the operation to be performed before it carries 
aut the calculation. The program always remains a tool 
for the pupil not teacher. 

If you feel like arguing the case for a particular 
application of computers in education why not write an 
article and send it to us. /f you have written any software 
you feel is useful in education we could be interested in 
publishing that too. 

Besides general articles this education section will 
carry reviews of educational software and when possible 
we will test it out with students to see how they react to 
it, and what they leam from it, rather than just trying it out 
ourselves. Hf you are interested in reviewing educational 
software get in touch and {et us know what subject areas 
and age ranges you are interested in and what machinery 
you have access to. 

Parents and children are as much part of educatian 
as schools and colleges. Indeed it may well be that com- 
puters wil eventually undermine the present instit- 
utionalised forms of education, so don’t feel you Aave to 
be a teacher to contribute. 

In this issue you wuill find an article on ‘floar’ turtles, 
which tie in closely with Logo. We have a number of arti- 
cles planned for the future. Digital Research has announ- 
ced DR Logo for the IBM PC, which looks like taking Logo 
further on the way to being a powerful general purpose 
language, and we vull bring you a review of this as soon 
as we can get our hands on it. 

Also to appear soon for the IBM PC is Personal Cobo! 
from Microfocus. With Personal Cobol a number of 
software tools have been developed to the point where 
they became educational tools. This is exactly the sort of 
thing teachers of programming should have been 
demanding from programmers for some time, but it has 
been the programmers and not the educators who have 
led the way. We will carry a review as soon as we can. 
Future issues will also carry reviews of educational soft- 
ware for the Beeb, a review of the BBC buggy and that 
article you kept on meaning to wnte, but never quite 
managed ta find the time for before. 


HARDWARE 


— Theturnof 
the Edinburgh Turtle 


Some turtles are aquatic, others have an RS232 interface. 
Harvey Mellar dissects one of the latter. 


Afloor tune is a species of small robot animal that runs 
around on the floor drawing pictures. If it is equipped 
with touch sensors it can also find its way through mazes 
Itis cousin 10 a small triangle of the same name often to 
be seen scurrying around video screens and it usually 
communicates in Logo or some simplified version 
thereof 
The turtle has been around in various guises for quite 
a long time, usually inhabiting University Schools of 
Education {particularly at MIT} but it ts slowly spreading 
gut inta schools proper. As a devotee of Terrapin Logo, | 
set out in quest of the Terrapin Turtle first of all, anly to 
discover that after a brief appearance it seems to have 
become extinct in this country and retumed to its native 
American haunts. Thus | tumed north to the slightly more 
puritanical Edinburgh turtle which | tracked down to its 
breeding haunts (Jessop Microelectronics) and also to 
schools taking part in the Chiltern Logo Project. 


PURPOSE 
SERRE 


Aturtle presents a very concrete image of the computer 
Young children will personalise a turtle, give it a name, 
decorate It, even dress it up. Its use together with Loge is 
claimed to open the way for children into areas of 
mathematics, problem solving and computer program- 
ming that would not otherwise be accessible to them 
The floor turtle, being a three-dimensional object, is 
easier far young children to understand than a triangle 
dravang lines on a screen. The turtle enters into their 
world and even shares their time scale; the screen turtle 
Moves too quickly for young children to appreciate how tt 
produces its drawangs. 

The Edinburgh Turtle is a basic design of turtle: it can 
move, tum, pick up or put dawn a pen and hoot. It sells 
for £350 including interfaces and a Basic program called 
Oklogo. Theoretically it has a number of rivals all of which 
have the same facilities and more besides. The Terrapin 
Turtle includes touch sensors and sells for £520 including 
interfaces, but nat Logo. The Tasman turtle from Australia 
includes touch sensors, voice capability, and an elec- 
tronic compass, and sells for $1000 in the States. Closer 
ta home the BBC Buggy will also have touch sensors, a 
light sensor, and a macro barcode reader and is expected 
to sell for about£100, None of these nvals is obtainable in 
this country. 


HARDWARE 
AREER 


The Edinburgh Turtle was designed by the Artificial 
Intelligence Department of Edinburgh University and is 
being manufactured by Jessop Microelectronics under 
licence. In appearance the Edinburgh Turtle is a perspex 
hemisphere, about 1? inches in diameter, supported on 
two wheels driven by stepper motors wathin the dome. 
There is also a pen in the centre which can be raised or 
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lowered, a small speaker and a connector at the top tak- 
ing alead away to an interface box which is then connec- 
ted to the RS232 output of a computer 

The Turtle can be commanded to move forward or 
backwards in unit steps [of 1mm, 999 maximum on one 
command}, to turn night or left (the stepper motors allaw 
an accuracy of one degree}, to put the pen down or pick 
the pen up and to hoot |whereupon it betrays its Scottish 
ancestry}, Jessops takes great care in finely adjusting the 
lurtles for accuracy and in adjusting interface boxes to 
match individual tures, which may inspire confidence in 
the firm but does cast some doubt on the design. By all 
accounts they appear to be reasonably robust and stand 


“Young children 
will personalise a turtle, 
give itaname, 
decorate it, even dress 
it up.” 


up to the narmal wear and tear of classroom use vaithout 
too much trouble. 

The interface box contains a power supply, a micro- 
processor, the Turtle control program in Eprom and an 
AS232 interface running at 1200 baud. 

Once correctly adjusted the turtles draw accurately 
given a smooth flat surface, but surface charactenstics 
will affect their accuracy and they must be adjusted for 
the kind of surface they are to be used on. Accuracy of 
drawing Is imponant; young children are not pleased to 
find that two lines that should have met, don’t quite 
meet. Inaccuracies in drawings seem to arise mainly 
from uneven surfaces and children moving the paper 
accidentally. 

As the turtle draws it has a tendency to get its cable 
ina twast. The Oklogo manual recommends taking care 
In programming to balance nght and left commands to 
help sort out this problem, which seems to be the wrong 
way to approach the problem. Aversion of the Edinburgh 
Turtle | saw a year or so aga remembered how far it had 
tumed and after turning two complete revolutions in one 
direction, it would stop whatever it was doing and make 
two complete revolutions the other way in order to 
untwist the cable. This could be incorporated quite easily 
into the software, and would have been much better 
than having to unplug the connector to unwind the cable 
from time to time. The problem is lessened, but not 
removed, by supporting the cable up above the 
turtle. The turtle won't match 0-60 mph in 9.6 secs 
and could well be described as slow: 


REPEAT 36 [FORWARD 10 RT 10] 


drew a5 inch diameter circle in 1min 40 secs, The screen 
turtle using the same commands drew a circle in 3 
seconds. A procedure to draw a flower wth 6 petals took 
5 minutes, These speeds seemed very acceptable to 
students working with them. Indeed, such speeds seem 
to give them time to absorb what is happening. 


Interfacing 
The turtle ts supplied with a program called Oklago for 
the RML380Z, the BBC Model B (0S 1.0 onwards}, or the 
Apple I [versions for other machines are promised soon} 
Both cassette and disk-based versions are available. If 
you wish to use the turtle with this program on these 
machines then you will be OK. The trouble is that Oklogo 
iS actually a very simpldied Basic version of Turtle 
Graphics and not Logo {despite the use of the word Logo 
in the adverts). Those with Terrapin or Apple Loga, with TI 
Logo or even one of the other Basic versions of Turtle 
graphics may not wish to use Oklogo. There should be no 
hardware problems connecting up the turtle to any 
machine with an RS232 interface. However, no 
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documentation ts provided to indicate what signals hav 
to be sent to the interface box to control the turtle. There 
is nothing very secret about this and you may be able 
obtain this information. If not, you can list any version of 
Oklogo and work it out from there; it should be pretty 
straightforward. {'m told that timing is fairly cntical so you 
may need to play around to get this right. 

Jessops wrote a program to use the turtle from Apple 
Logo for the Chiltem Logo Project, so you may be able to 
get hold of this. It should not be too difficult to wmte 
routines for Terrapin Logo since it can call machine code 
routines, but not everyone will want to do this for them- 
selves. If | remember correctly Tl Logo does not even 
have any equivalents to Peek and Poke so | don't see 
how you could inter face to T| Logo. The Turtle has been 
interfaced to Arrow and Dart, (a couple of Basic versions 
of Turtle Graphics}; for other versians you are on your 
own 
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ff you have access to Logo you would presumably prefer 
10 use that to drive the Turtle. If not, the Oklogo supplied 
with the Turtle can be used instead. 

Oklogo was written by Edinburgh University and is 
designed to make the Turtle usable by young children. It 
has 16 commands, each obtainable by pressing a single 
key (OK meaning One Key). Commands available are: 


B(ack) [x] Go backwards [x] mm 
C(heerio) Stop execution of a procedure, 
slop a session 


PHOTOGRAPHY BY TONY SLEEP 


The floor turtle, being a three-dimenstonal object is easier for young children to understand than a 
inangle drawing kines on a screen. The turtle enters into their world and even shares their me scale. 


D{own) Pen down 

E{nd) Finish procedure definition 

Forward) [x] Go forward [x] mm 

H(oot) Turtle plays a short tune 

L(eft) [x] Tum |x] degrees left 

M(ake) define a procedure 

N(ames) List names of procedures already 
defined 

P(rocedure} [name] Calls procedure with that 
name 
Q(uick) Displays the list of available 
commands 

R(ight) [x] Turn [x] degrees nght 

Times) [x] [name] Executes the procedure 
name] |x| times 

U{p) Pen up 


V(iew) [name] Lists the procedure [name] 
W(ipe) [name] Erases the procedure [name] 


It wil be obvious from this list that Oklogo allows 
the definition of procedures, but does not allow the 
use of variables. Procedures can call other pro- 
cedures and can call themselves recursively, but 
without vanables there is no way to terminate the 
recursive calls, so only ‘end recursion’ ts possible, 
and thus recursion is used only to achieve indefinite 
looping. 

Oklogo is a simple program but does have some 
nice features for use by young children. 

Fach command ts executed by pressing a single 
key, at which the screen displays the complete 
word; typing impossible commands causes the pre- 


sent line to be deleted thus giving the child the 
chance to try again {no impertinent error miessages'|. 
The back armow can be used to delete the last 
character typed, and ESC to stop a procedure defini- 
tion, but there are no other editing facilities. 

On starting on the machine a child gives his 
name and is offered the chance of reloading a file of 
the previously saved procedures i there is one. On 
finishing they are offered the option of saving the 
procedures defined, which will be saved in a file 
under their name. This nicely hides all details of 
loading and saving files. 

A tutonal manual that comes with Oklogo 
includes classroom examples and even some work 
sheets. It is quite adequate to explain Oklogo to a 
teacher, but much more than this is needed as a 
preparation for teaching 


USE IN THE 
RE rete 
CLASSROOM 


last year | saw the Turtle being used in a 
Hertfordshire junior school, and more recently saw 
the work Jean Graham is doing at the Downhills 
Junior School in Hanngay as part of the Chiltern 
Logo Project In both classrooms the Turtle was 
being used with older junior children. The following 
comments arise from those observations and discus- 
sions with the teachers involved in using floor Turtles 
in the classroom. 

Teachers new to Logo will find using it in the 
classroom is a lot harder than it looks. A teacher will 
need ideas as 10 what to use it for, and how to 
integrate it with the rest of the cumculum. The 
Chiltem Logo Project ts working on this problem, and 
should give some useful guidelines when it reports. 

There will be problems of educational philosophy 
Seymour Papert, the pnncipal designer of Logo, des- 
cnbes it as an educational philosophy rather than a 
computer language. He wishes to see children 
involved in free exploratory behaviour using the com- 
puter. You cannot let children pose and solve their 
awn problems in one part of their work and cut this 
out from the rest or can you?). Users of Logo seem 
divided on how much structure should be imposed 
on Logo learning, with the Edinburgh University team 
representing the more structured approach and 
Papert the least structured. How much structure 
should be imposed from a pedagogical point of 


DATASHEET 


COMPUTERS SUPPORTED 


RML 380Z, Apple Il, 
BBC Model ad 


MEDIUM ON WHICH SUPPLIED 


Supplied with disk or cassette- 
based OKlogo program 


MINIMUM HARDWARE TO RUN 
PRICE OF PROGRAM/MANUALS {EX VAT} 


of their independent importance and to realise that | 


view? How much might it be imposed from a 
pedagogical point of view? How much might it be 
politically expedient to impose in order to avoid 
criticism of ‘letting the kids mess about all day? Do 
such constraints weaken the effectiveness of Logo, 
or is Logo, rather, a subversive force with which 
children will undermine whatever constraints we 
attempt to put on them anyway? 


THE GENES 


The most obvious gain is in motivation —children 
can play with mathematics in the way they have 
previously been able to do with painting and music. 
Mathematics becomes part of everyday Ife and 
children can be heard arguing about maths! 

That children can get an introduction to com- 
puters, and an entry into the computer culture, |a 
culture of ideas, idea swapping and discussion} 's 
beyond question. More controversial are the claims 


GOOD POINTS BAD POINTS 


Presents OKlogo is not 
friendly image | Logo 
Accurate Extra cost and 
drawing time if Logo is 
Child-centred | required 
approach 

OVERALL RATING 


| GOOD | 


FINANCIAL ACCOUNTING SOFTWARE 


The most obvious gain is in motivation. 


that children can leam ‘powerful ideas’ — general 
concepts of use in all areas of activity, such as those 
at procedure, subprocedure, debugging, variable, 
iteration and recursion 

The price of the Turtle is as great as that of the 
BBC computer that many junior schools will have 
been so pleased ta obtain recently. A teacher wull 
have to make a strong case to justify this level of 
extra expenditure. A case could be made on the 
grounds that the floor turtle is a necessary introduc- 
tion to the screen turtle. Those who have used floor 
turtles seem to begin with the idea that they will be 
a short-term introduction to the screen turtle. They 
tend, however, to become more and more convinced 


the introductory phase is going to last a lot longer 
than they thought. And there’s always a chance that 
cheaper goads could be on the way. 

The Edinburgh Turtle is best suited to junior 
school levels. In Amenca a lot of work has been 


done using Turtles with younger children, and alder | 


pupils would quickly move onto the screen turtle. 


However, the lack of tauch sensors bars the way | 


into other problem — solving areas such as escap- 


ing from mazes and the turtle could end up being | 


little used 


ONCLUSIONS 


The Edinburgh Turtle is available naw, has 4 proven 3 


track record of standing up to classroom abuse, and 
has an acceptable degree of accuracy. It is a basic 
turtle, only being able to draw. The BBC Buggy may 
well give it serious competition when it is available, 
but my conclusions have been based on what 's 
available now. The Edinburgh Turtle is expensive and 
the price is likely to be a barer for many, however 
educationally valuable it may be. 


Jessops is aware of this and is working at bring- | 
ing the price down without sacrificing quality. Most | 
of the 100 or so sold to date have gone to LEAS andj 


University Schools of Education, who are evaluating 
the idea and working on teaching materials for it 
This seems likely ta remain the major market, but if 
| could afford it | would certainly want one for my 
own young children. At the moment | am trying 10 


convince my college that we must have one; the | 
next step will be to convince them that | must take 


it home to develop teaching matenals for it! 


from TRIDATA... 


... proven business software, specially developed in the UK for the 
Worlds largest retailer of Micro Computers, is now available on 
a range of machines which support the following 
operating systems: CP/M* MS-DOS* & TRS-DOS* 


FAST Business Software offers the discerning businessman powerful and proven packages that 
can be used individually or as a comprehensive company accounting system. 
Designed fcr the first time user, both the V.D.U. screen layouts and the comprehensive manual, 
ensure that the transition from hand written ledgers to a computerised system is painless. 
Over 3,000 individual Tridata Software packages are currently in use by businesses in the U.K. 
providing them with cost effective solutions to their accounting and payroll problems. 

The FAST suite of integrated business software comprises, sales ledger with invoicing, purchase 


ledger, nominal ledger, stock control and payroll. Each package has been developed with the 
ee ee ee 
; PLEASE SEND ME DETAILS ABOUT FAST BUSINESS SOFTWARE 


» needs of the user in mind and 

Za combined with the sophisticated 

@ features contained within the 

programs, FAST business 

: / A software is the ultimate choice Jf. “00RESS 
fm for your business. 


y NAME _. 


Si 
5 TEL ANOS ee 


Ld 
AEE, cre 
oo 


TRIDATA MICROS LTD., FREEPOST. 
BIRMINGHAM B5 4BR. TEL: 021-622 6085 q 
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GAMES 


GAMES WITHOUT 
FRONTIERS 


After donning a toga to subdue the Gauls, Peter Jackson, disguised as 
that well-known diarist SchickelgrUuber, outstays his welcome 


Chris Crawford is possibly the most celebrated computer 
games author in the world. His Easter Front game for 
the Atari still ranks among the tap five best games 
Legionnaire is a superficially similar type of war game 
written by Crawford for Avalon Hill Games. 
However Legiannaire is something ofa misnomer for 
this game. The main problem comes from Avalon Hill's 
background in games, which goes back way before 
computers were cheap enough to play with, compoun- 
ded by Crawford's acceptance of that traditional way of 
doing things. Avalon Hill is famous for those war games 
that recreate some famous battle or campaign af history, 
and come with enormous maps covered in hexagons, 
myriads of tiny die-cut cardboard counters with symbols 
all over them, and rule books about as comprehensible to 
me as CP/M manuals. 
And whether it’s true or not, the impression given by 
Crawford's approach to his games programs is that he is 
adhering to these methods. The computer replaces the 
impire or rule book; the map on the screen and square 
characters replace the counters; and the game designer 
sets the scenaria, Perhaps it is significant that Crawford's 
APX game Eastern Front 1941, covered in more detail 
ater on, simulates the German invasion of Russia in 
WWII — a section of histary that Avalon Hill has certainly 
not neglected. 
Fastem Front would have been a natural for Avalon 
Hill's newly-formed microcomputer games arm to 
publish a couple of years ago. That was not to be, and 
Legionnaire has emerged as something of a hybrid with 
the same method of giving orders to units as Eastern 
Front, the same type of scrolling map as background, 
similat sound effects — but done in real time. 
n Easter Front, as we shall see later, the player can 
take his or her time, give considered movement orders to 
all the units and have changes of mind for as long as 
necessary. Time stands still for orders, and the computer 
carries them out only when told to. 


in Russia... 


In Legionnaire, there is continuous movement. Take 
too long in thinking about orders, and the barbanans 
could surround you while you think. 

There is nothing wrong with that in principle, as 
arcade game players vull tell you. Butin this kind of game 

_. well, let's see what kind of game it is before we go 
any further. 


INSTALLATION 


The packaging is glossy, a large and colourful box show- 
ing some ancient battle whose connection with the 
Romans in Gaul is somewhat tenuous apart from the 
blood. Opening this up reveals the cassette which, in 
normal Avalon Hill style, cantains the game program in 


“The game does 


have good points, 


particularly 


the brilliant graphics.” 


several formats to suit a range of home computers 
besides the Atari. 

Loading caused no trouble, mainly because | 
cheated. My Atari is disk-based, and for some reason 
Avalon Hill only supplies the game in cassette form here 
— particularly odd since the manual gives full instruc- 
tions on booting a disk version, and gives them before 
any mention of cassettes. 

Thanks to Jahn Reddington of Silica Shop, | acquired 
a copy of the pragram in Atari disk format. So, no pro- 
blems in loading that, even on an elderly and non- 
upgraded 810 dnve. 

The initial presentation strangly resembles Craw- 
ford’s mare celebrated Eastem Front 1941. Asection ofa 


porate 


2) PARSE 


stylised map of same unspecified area of Gaul, complete 
with contour lines and trees, appears with an enquiry 
about the number of legions you, as Caesar, want to 
command. 

Then comes the choice of opponents, which always 
compnse one infantry tibe and one cavalry tribe. There 
are eight of each type, and you pick one fram each list 
with a joystick and button. 

The computer then places your legions and the bar- 
barlans somewhere on the map, and invites you 0 press 
the START key when ready. 


OPERATION 


The first job is to find your command, which is where one 
at Chris Crawford's trademarks makes an appearance. 
Move the joystick in any direction, and the yellow 
hollow-square cursor moves appropnately. Move the 
cursor to the edge of the screen, and the map smoothly 
scrolls by to show you more of the Gaulish terrain. 
That sounds simple, and looks smooth and easy on 
the screen. But the inside knowledge needed, on Atan's 
custom graphics chips as well as on the graphics 
possibilities they provide, is extensive, To game players 
used ta other machines, this kind of smooth scroll is a 
revelation. Even for Atari players, t's a rare treat to see It 
done so well; the main exponents of this technique apart 
from Crawford, Crystalware in the US, have gone out 
of business. 
Eventually, by scrolling around the 12 screens of map, 
the troaps on both sides can be tracked down. Caesar 
and his crack Tenth Legion are represented by an eagle 
symbol, while the infantry legions are shown by a sword 
and the cavalry legions by horse-head symbols that 
increase the chess-like feel. The barbarians use the 
same horse and sword symbols for the cavalry and infan- 
try tribes, but theirs face the other way and are blue 
instead of red. 


This deity’s eve view of the battle in Legionnare is a distinctive carry-over from Avalon's pre-computer beard games. 


tae ACC 
GAMES | 


The first thing to note ts that there are always twice 
as many barbanan units as legions, equally divided bet- 
ween the two tnbes. The next is that the only information 
you Gan get about the two armies at this stage is where 
they are on the map and what sort of terrain they must 
operate in, 

Press the START function key to get the game mov- 
ing and things change. With a sound that is supposed to 
resemble that of thousands of marching feet, tha bar- 
harians start to move towards your forces. 

The way of ordering the legions 10 move in response 
is another of Cravtard's trademarks, stemming from his 
otten-stated desire to use the keyboard as little as poss- 
ible. All movement orders are relayed through the joys- 
tick: simply place the cursor over the unit you want to 
move and hold the joystick button down. This 
immediately shows the status of the legion, witha line at 
the bottam of the screen giving the name of the com- 
mander of the legion involved, the number of men in the 
unit, and the number of ‘swords’ the unit has at its dis- 
posal. This last number ts a measure of the unit's readi- 
ness to fight; movement cuts it down, to give the effects 
of fatigue, confusion, and disorder. There might be many 
more men than there are swords, since the men might 
be flaking out with running and fighting, and such a unitis 
less effective in combat. 

Pushing the joystick in any direction, still halding the 
button down, produces a ‘shadow image’ of the unit one 
Space on in that direction wath a flashing arrow linking 
the unit to ns shadow. The shadow shows the destina- 
tion of the unit when it moves, up to eight orders can be 
issued to a legion in ane go, and the entire path it is to 
follow is marked with the arrows and a shadow image at 
the end of the line. 

Releasing the joystick button sends the unit on its 


SCORECARD 


way. It starts to flicker, wath an arrowhead showing in 
which direction it is going, and after a suitable time the 
unit vull bodily move one place along its ordered route. 
The cursor can then be moved to the next unit and more 
orders given. 

Various factors like going up or down slopes and the 
discipline of the soldiers gavern movement speed, and 
there is one quirk; no unit can move into a forest, ar, to 
put it as i appears on the screen, onto a tree symbol. 
However, there is nothing to stop you ordering a unit into 
a forest. !t just won't go, although it will accept the order 
happily. No warnings, just a notable lack of success 
in maving. 

Orders can be cancelled by putting the cursor on the 


“You can’t get good 
at this game 
just by playing it.’ 


unit, halding down the button, and hitting the space bar. 
Each space cancels one order, and the arrow trail shor- 
tens by one move. 

The movement methods — the barbanan units 
move in exactly the same way, only they will definitely 
not accept your orders — constitute one of the pro- 
blems with the game. After giving a few orders ta each of 
your units, yOu just sit back and watch the results, and it 
all seems to happen very sluggishly indeed. In fact, it 
looks as though only one unit can move on the screen at 
a time. 

In play, it is easy to give all your orders quickly, par- 
ticularly in the early stages when the enemy might be 


NAME OF PROGRAM NAME OF PROGRAM 
Este Fran 
MANUFACTURER/COUNTAY OF ORIGIN MANUFACTURER/COUNTRY OF ORIGIN 
Avalon Hill, USA Atari Program Exchange, USA 
PURPOSE/TYPE OF PROGRAM PURPOSE/TYPE OF PROGRAM 
Tactical war game Strategic war game 
COMPUTERS SUPPORTED COMPUTERS SUPPORTED 
Atari 400/800 Atari 400/800 
MEDIUM ON WHICH SUPPLIED MEDIUM ON WHICH SUPPLIED 
cst 
MINIMUM HARDWARE TO RUN MINIMUM HARDWARE TO RUN 
Cassette recorder, 16K RAM Cassette recorder (16K RAM) or 
disk drive (32K RAM) 
PRICE OF PROGRAM/'MANUALS (INC VAT) PRICE OF PROGRAM/MANUALS (INC VAT] 
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GOOD POINTS 
Graphics are good 


BAD POINTS 

Slow in play 

Dull battles 

Meaningless scoring system 
Too much pre-learning 


G00D POINTS 
Complex, will sustain interest 
Realistic and historically accurate 
Graphics 
BAD POINTS 


Good memory needed to control 
‘large number of units 


OVERALL RATING 


BELOW AVERAGE 


OVERALL RATING 


EXCELLENT 


several scrolling screens away. Then you might as well 
move the cursor around adminng the scenery and the 
graphics programming, since there is nothing else hap- 
pening to watch, 

Even combat, when it happens, is disappointing, 4 
battle starts when a legion and a barbanan unit try to 
move onto the same square, and the battle is signalledby 
atlashing checkerboard symbol and a very realistic clang = 
representing the proverbial clash of steel. And that is it 
There is no way to check on the progress of a battle 
except by remembering how many men you had in the 
legion before the battle, then checking the status after 
and doing a subtraction. Abattle ends when a units des- 
troyed or runs away from massively superior strength. 
Destruction is signalled by a squeak and the disap- 
pearance of the unit, and once again that is it. Destroy all : 
the opposition units and you win, Lose the eagle of the 4 
tenth legion, Caesar's command, and you lose. | oy 

The other way of ending the game is to quit by press- = 
ing the OPTION key twice, and you can pause at any time 
— for things like a “a telephone call ora nuclear attack,” 3 
according to the manual — by pressing the SELECT 
key. 

While the game is going on, mysterious score figures 
appear at the top of the screen. The manual says thatthe | 
score depends on the numbers of dead on both sides, so 4 
itis easy to get a minus score if the legions take punish- 
ment in despatching the tnbes. The score is really 
meaningless, since in playing the game the only aimis to 


win. In lang periods of play | don’t think | checked the = | 4 
score once. | 4 

ABILITY 4 
The game does have good points, particulary the brilliant | 4 


graphics and the clever algorithms that have obviously = 
been included for the computer to take account of q 
morale and varying unit expenence in its umpinng of the = 
game. The use of the jaystick for all movement orders is 
also a plus. 

But there is a fundamental flaw, and it is the one 
mentioned at the beginning, Legionnaire is a real-time 
board game, with board war game pre-occupations and 4 
arcade-style action — even if the action is slow. ; 

All the detailed information the computer stores on = 
each unit is the kind of information that the copious rule- q 
book tables in the board games take into account. And g 
none of this information is available on the screen 4 
during play. | @ 

Basically, you have to learn the capabilities of all the 
legions and tnbes involved from the manual, and you 
have to remember it while the action is going on in front 
of you. 

What this means in effect is that you can’t get good at 
this game just by playing it, but only by doing some hefty 
research in the manual. This gives exhaustive details of = 7 = 
each legion available, all ten of them, laying out the 3 
experience and stamina of the men, the attitudes and 
tactical skills of the commanders, and the morale and 
jiability to disruption in combat of the unit asa whole. = 
Hints are also given on how each legion fights best, 
defensively, offensively, or neutrally. 

More than that, each of the 16 barbanan tnbes, from 
the Aedul to the Huns via the Helvetii and the Nervi, is 
covered in similar detail. You have to absorb and remem- 
ber all this information to get really good at the game. j 
You need to remember which legions you are com- f 
manding and how best to use them as well as which 
tribes you face and how best to cope with them. All this 
while the barbanans carry on moving to surround you and | 4 
battles are taking place. 

And once you have committed the units’ characteris- ; 
tics to memory, the work is not over. The manual, watten q 
by Crawford himself in typically laconic style, presents 


2 RUMANTOAN 
A: 96 COMBA 


three pages of tactical hints that also need to be 
kept in mind. 

There is perhaps a good tactical simulation game in 
Legionnaire somewhere. But as it stands the demands 
on the user are too high for the satisfaction available. The 
graphics are still good though . . . 


RETURN TO THE FRONT 
ee 


Fasten Front 1941 is still just about the most popular 
game put out by the Atan Program Exchange, the opera- 
tion that markets software written by users. And on its 
launch, 40 years after the events it commemorates, it 
elevated Chris Crawford to the rank of Atari guru in the 
eyes of the players. 

But is it a goad game in itself? The graphics, as in 
Legionnaire, are remarkable — more so in fact, since the 
scrolling map ts a pretty accurate rendition of Eastern 


The superior graphics of Eastem Front include the backgrounds changing colour with the seasons. 


2 FIMNISN INFANTRY 
MUSTER: L212 COMBAT STRENGTH 
PLEASE ENTER YOUR ORDERS BOM 


Europe and Russia from the Baltic to the Black Sea, com- 
plete with cities, mountains, and forests in their proper 
places. And asa bonus, the colours of the map change as 
the seasons change, fram a muddy brown with green 
“The colours of 
the map change as 
the seasons 


change.” 


trees in spnng to white with autumnal brown trees 
in winter. 

You can’t look at the pictures for ever though. And 
playing Eastem Front quickly throws up some reasons for 
{ts Success apart from the attractive presentation — 


which does not, by the way, extend to the standard APX 
packaging and the manual, which looks like limited- 
circulation Jab report. 

First there is its complexity, and the associated 
challenge to the player 10 beat the system (literally and 
reverse history by leading the German armies to a suc- 
cessful invasion of Russia. Crawford warms in the manual 
that beginners should not expect good results at first, 
since it is a very difficult game. tf anything were 
calculated to get people playing, a statement like 
that is it 
Then there is the neat balancing act between the 
two sides, and the close parallels with what actually hap- 
pened when Hitler took Operation Barbarossa on the 
road in June 1941, At the start of the game the Germans 
sweep the less numerous and less powerful Russian for- 
ces back, until around Moscow the winter arrives, the 
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applications. 


Large stock of additional equipment 
available includes:- Printers, Hard/ 


The BBC Microcomputer 
Specialists 


GUILDFORD COMPUTER CENTRE offers 
a complete range of Computers for 
Home, Business and Educational 


Floppy Disc drives, Monitors etc., for 


most makes. 


An extensive range of Business software 
(Accounts, Stock, Payroll, Word 


Processing etc. ). 


(commodore 


& 
olivetti comm 


Drop in for a frank discussion and expert 
advice on your requirements or arrange 
a demonstration. We give a full and 
expert backup to ALL our sales. 


Stockists of:- BBC/Acorn, Torch, Oric, 
Olivetti, Hitachi, TRS-80, Commodore, 
Dragon, Sharp, Sirius, Osborne, IBM, 
Newbrain, Epson, Seikosha, Cumana, 
etc. 
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COMPUTER 


CEN T*K°E 
1 The Quadrant, Bridge Street, 


Guildford,Surrey.GU1 4SG 
Telephone (0483)578848 
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GAMES 


Every month we shall be running short games reviews. Here we look at a 
selection for the Spectrum, the Vic20 and the Dragon. 


CYBER RATS 


Here we are again. Just you against the world, with only 
your blaster between you and imminent destruction. 

This time your enemies are rats. Cyber Rats. 

Unfortunately, the instructions amit to tell you how 
the rats can be killed, so the world is pretty rapidly taken 
aver by these rapacious rodents and you end up dead 
more often than is seemly. A little expenmentation pro- 
vides the answer. rats are blasted into eternity with the 
delete key. {What else?) 

As the ghastly little horrors swarm in, you take refuge 
behind shrubs and tufts of grass, taking potshots at ran- 
dom. As with many of these games, you can't actually 
win; yOu just get berter. Or, of course, you don’t. No pre- 
vious highest score appears on screen, so there is little ta 
egg you on other than your own determination. 

The graphics are fine and the game comes with the 
option of a joystick and sound. Up to two can play. The 
keyboard operation method is less practical, though 
finger-stretching helps. The more rats you kill, the higher 
your scare; survival for as long as possible ts the object 
It's as simple — and as compelling — as that. JZ 


MUNCHER 


Muncher is a Pac Man-Style game from the Silversoft 
stable. This maze is played quite simply in the usual way: 
stuff yourself full of dots; avaid the ghosts wha come to 
eat and chase you; when you have taken ona power pill, 
tum and chase the ghosts and enhance your score by 
destroying them. Ultimate aim of the game: to 
SUIVIVE. 

The mast interesting thing about Muncher Silversaft 
is the fact that there are a few pnnting errors on the pac- 
ket which can cause you problems. You can only mave in 
certain directions. You get gobbled up quickly. Only by 
experimenting with the keyboard for half an hour can you 
really find out how to play the game. Of course a quick 


call through to Silversoft will fumish you with the correct 
information, and with this problem sorted out {or by play- 
ing with a joystick| you can start ta really enjoy the 
game. 

Although rt sells very well in all its various forms, | 
can't understand why nobady has introduced any real 
alterations to the genre. Just a new cover and title seem 
to. da. This versian has all that goes to make Pac Man fun, 
but the game itself needs to develop ar it will certainly 
lose its market appeal. It's about time that Muncher 
changed its diet. Jf 


SLIPPERY SID 


Sid, happy and fortunate fellow, spends his life slithering 
round the garden hunting and eating his way through 
hordes of colourfully edible frogs, notching up paints as 
he daes so. All is not perfect in Sid’s gourmet paradise 
however: deadly white toads keep hopping into the gar- 
den. Sid has to avoid these, though if he first eats a magic 
mushroom he can gobble up the intruders with 
impunity. 

On this diet, Sid gains length quickly, and has to mave 
fast to avoid walls, which do him no good at all. He also 
has to take care not to eat his own tail, which has a fatal 


effect on his health. The game has five levels, and at each 
one more and more walls, and more and more toads 
appear. The game’s momentum gathers trenetically 
until, inevitably, Sid cops it 

Operation is by keyboard or jaystick, with the former 
requiring regular use of the pause button if you are to 
keep any kind of grip on events, and the latter making life 
perhaps a little toa easy. With bnght, colourful graphics 
the game is aimed at the young, but its appeal is broad in 
the short term. If you can get past level three, you're 
doing well. Jé 


MINED OUT 


Three cheers to Quicksilva for marketing this game. | 
have played it several times now and have yet to be 
bared by it Mined Out, as the title suggests, is a variation 
on a theme, but it has certain extras which make it 
thoroughly enjoyable 

The scenano is straightforward. Our hero, Bill the 
worm, is trapped in the centre ofa deadly minefield. Your 
mission Is to pick your way gingerly through the mines 
and rescue him. He is actually 10 be found on the ninth 
level or field. As you cross each one in turn, information 


SPECTRUM SCORECARD 

NAME OF PROGRAM NAME OF PROGRAM, NAME OF PROGRAM 

MANUFACTURER MANUFACTURER MANUFACTURER 

FYPE OF GAME TYPE GF GAME TYPE OF GAME 
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HARDWARE REQUIRED HARDWARE REQUIRED HARDWARE REQUIRED 


PRICE OF PROGRAM (INC VAT) 


£5.95 
GOOD POINTS 


Graphics are good 


£5.95 


BAD POINTS BAD POINTS 


No previous highest 
score on screen. 


PRICE OF PROGRAMING VAT} 


Printing errors can 
cass nokens 


PRICE OF PROGRAM (INC VAT 
£5.95 


GOOD POINTS GOOD POINTS 
Bright, colourful 
graphics 


BAD POINTS 


Using joystick makes 
life rather easy 


Needs to develop from 


OVERALL RATING 
GOOD 


Pac Man basics 


OVERALL RATING 


GOOD 


See RN 3 2 ae Re 


flashes onto the screen to wam you of mines — now 
you avoid them 1s up 10 you. 

With each level, things grow more complex. At the 
second level far example, you can boost your herd rating 
by rescuing a damsel in distress. As you progress, mare 
maidens await rescue by your hands and you become 
subject to mobile mines. The more you play, the better 
you gel and the excitement builds apace, The game, 
written by lan Andrews, has been designed to grow 
more challenging, and holds your enthusiasm through- 
out It is easy to follow, and easy to play. Depending on 
your skill, a game can last for several hours. JZ 


3D TUNNEL 


The absurdist nightmares of travelling by tube are 
graphically and imaginatively expressed in this JD game, 
which takes you on an elaborate joumey through an 
already overcrowded tunnel. The problems you face are 
not how to get a seat, avoid being mugged or remem- 
bering to change at Farl's Court They include spiders 
which try to catch you in webs, bats, rats and oncoming 
charging bulls. You have to get them before they get 
you 


At first, it can be difficult to get the targets in your 
sights, but persistence pays off. As you finally fell the last 
bull, you emerge from the tunnel into welcome daylight 
and a congratulatory message. Unless you have the 48K 
version, in which case the moribund bull is replaced by a 


Mined Out 3D Tunnel Meteor Storm Backgammon 
| MANUFACTURER MANUFACTURER 
| Quicksilva New Generation Quicksilva CP Software 
Arcade Arcade Arcade Board game 
Spectrum 48K Spectrum 16/48K Spectrum 16K Spectrum 48K 
| PRICE OF PROGRAM NC VAT] PRICE OF PROGRAM (INC VAT) PRICE OF PROGRAM FNC VAT ra 
£5.95 £5.95 £5.95 £5.95 | 
GOOD POINTS 6000 POINTS GOOD POINTS GOOD POINTS 
Designed to grow more Imaginative graphics. Instructions are clear and | Incorrect moves are soon 
challenging Gives sense of easily understood detected 
Easy to follow, and easy achievement Interesting sound effects | Can expand to play 
to play Areal challenge ‘doubles’ 
BAD POINTS BAD POINTS BAD POINTS 
Impossible to control the 
game with a keyboard 
OVERALL RATING OVERALL RATING OVERALL RATING OVERALL RATING 
GOOD GOOD AVERAGE AVERAGE 


tube train in full flight. If you don’t have the reflexes of a 
gazelle, this will mash you into pulp. 

The game can be played on keyboard or joystick, but 
the keyboard method is no fun at all. Even at the slowest 
of the three possible speeds, it is impossible to control 
the game. With the joystick | could only manage a sem- 
blance of competence at medium speed, as the game ts 
byany standards a quick one. Not an easy game to learn, 
it requires much practice but repays the effort with 
imaginative graphics and a sense of achievement. Not far 
claustraphobes! Jf 


SCORE oO08120 


METEORSTORM 


If you are going to find yourself under attack from three 
different-sized meteors, it helps to be told in advance. 
With Meteor Storm, a faint but audible sound resembling 
speech, (which is much better when amplified) wams ot 
impending doom and puts you in a state of Meteor 
Alarm. 

Otherwise this is pretty standard asteriod type fare. 
Destroy your attackers, amass a big score. Your clock- 
wise and anti-clockwise moves are easily-controlled 
and there is a sudden leap into another part of the screen 
called ‘hyperspace’. The game is very quick, so you have 
10 keep a weather eye on the hold/rest button. After 
ploughing through even faster meteors, you find various 
space saucers moving in for the attack. More points, 


SPECTRUM SCORECARD 


more noise, more chance of being destroyed. 

The instructions are clear and easily understood, and 
the sound effects make this a good addition to the Quick- 
silva arcade selection. UL 


BACKGAMMON 


CP Software specialises in high-quality intelligence 
games and its Superchess | and Il are selling well. Back- 
gammon is the first of its games | have tned, and | was | 
favourably impressed. The high-resolution colour | 
graphics make a visually-pleasing display. The game | 
develops as you throw your dice and move your men via 
the screen coding. The computer proves very quick but 
not invincible. 
For an experienced player of backgammon proper 
the game isa reasonable opponent. For the newcomerto 
the game, basic instruction is provded with the 
documentation; a useful introduction which could save | 
your pride! The game can be extended for players to trya 
hand of doubles. 
Backgammon is played stnctly according to the rules | 
of the International Backgammon Association, a copy of | 
which is included with the cassette. Incorrect moves— | 
and cheating — are soon detected. 
Simple and concise, the package is especially 
recommended for the novice who can very quickly find 
himself playing quite a challenging game, whilst retain- 
ing its appeal for more expenenced aficionados. Jt 


RO SS tale 


DONKEY KING 


Donkey King is a Dragon implementation of a Krazy Kong 
type arcade game. The game has swept Amentca and 
could well be just as successful here. 

Once the game is loaded from cassette, a process 


that takes about three minutes, the screen comes up 
wih a picture representing a senes of ramps 2ig- 
Tagging up the screen. At the top of the ramp lives a gam 
_ blood-thirsty gorilla whose aim in life is to hurt barrels at 
_ the player — represented on the screen as a cute little 
animated man. The man’s objective is to climb the ramp 
to the top |without being clabbered by the barrels} and 
rescue a maiden in distress. Achieving this is by no 
means easy. Barrels can only be avoided by jumping over 
them, nipping up ladders or thumping them with a ham- 
mer. Things are complicated by several awkward factors; 
hammers are heavy and stop you climbing, and barrels 
are apt to rall dawn the ladders. The gorilla also has a few 
more tricks up his sleeve, eg. he can throw barrels direc- 
ty at you without using the ramps or ladders. 

Although there are four levels of play {after you get to 
the top of the ramp the first time, you enter the next level 
of play) the first is challenging enough. Acquiring the 
required degree of skill involves hours of practice 
falthough there is an easier ‘practice’ game of the 
dedicated kind beloved of arcade devotees. In terms of 
instant appeal, the game has a lot to offer. Long term 
playability is less certain. Basically, all that is involved is 
the acquisition of fast reflexes and the leaming of a few 
tneks. It proved sufficiently difficult for this reviewer to 
get no further than the second level; it requires immense 
concentration and certainly gets the adrenalin going. It 
does not provide much in the way of intellectual stimula- 
tion, but then that’s not what arcade games are about! 
Definitely a game for reflex addicts, and good value for 
money at £8. 08 


_KATERPILLAR 
ATTACK 


This is a game program that uses much the same idea as 
- the onginal Space Invaders programs, repackaged in a 
| few environment. 
Your purpose is to defend a laser base at the bottom 
_ of the screen against hordes of caterpillars which come 
/ down the screen. 

Each time a caterpillar hits a mushroom or the edge 
of the screen it changes direction and comes down a 
line. Each time you hit a caterpillar it splits into two parts 
going in opposite directions. If you hita segment it disap- 
pears but leaves behind a mushroom, which takes four 
shots to destroy. Just to keep you on your toes (and pro- 
_ bably also to utilise the machine code subroutine for the 

saucers that arrived with Invaders Mark Il), there are 
spiders which drop down at an alarming rate leaving yet 


DRAGON SCORECARD 


HARDWARE REQUIRED 
Dragon 32 


PRICE OF PROGRAM |INC VAT| 


GOOD POINTS 


Four games in one 
Takes ages to master 


more mushrooms in their wake. These, and another 
species which lollop gently across trom the left of the 
screen, again at random intervals, are lethal to the 
touch. 

The joystick gives you not only left, ight and fire con- 
trol, but also has the facility to move the laser base up or 
down. There are only two lines the laser base can use, 
but it does mean that when the caterpillar reaches the 
base line you can have him chasing you across the bot- 
tom two lines till you get him or he gets you. If you do 
destroy the caterpillar don't worry, there are plenty more 


NAME OF PROGRAM 

MANUFACTURER ; 
TYPE OF GAME 

HARDWARE REQUIRED 

PRICE OF PROGRAM [INC VAT} 


GOOD POINTS 
Instant appeal 


BAO POINTS 
Only one scenario 


OVERALL RATING 


AVERAGE 


waiting at the top of the screen. 

Sound and graphics are average for the genre, and 
there is a high score facility. Not as compelling for this 
reviewer as Donkey King, but better than many Invaders/ 
Galaxians type games. Katerpillar attack offers instant 
appeal for €8 inclusive. 28 


GAMES PACK 


This cassette-based compendium of computer games 
has much in common with the old, board-based com- 
pendium of games which used to come in improbably- 
coloured boxes when | was knee high to a snake and 
wouldn't walk under ladders. There is the idea of so 
many possibilities all in one place; the variety of amuse- 
ments the differing types of game afforded; the anticipa- 
tion and high expectations. 

There is also, alas, the gulf between cover and con- 
tents, the shoddiness of the materials used (in this case, 
the graphics and paucity of game ideas|; the dispinting 
sense of cheapness around the whole package. 

There are five games in all, each characterised by 
fuzzy graphics and a slowness of pace which is stultity- 
ing. The first, Alien Blitz is a junior Space Invaders with a 
hint of Galaxians thrown in. Minimalist amusement. The 


Does the Ministry of Defence know about this one? 


second, Invaders, is an even mare junior Space Invaders 
without the diverting Galaxians. At this paint, you 
remember Alien Blitz with a degree of fondness: at least 
the gun had a little mare ip. On Invaders, the laser pistol 
shoots slower than: time-lapse photography. Game 
three, Ground Control is Penetrators by any other name, 
but with screens which build themselves before your 
eyes instead of a rolling scroll. Storm and Space Rocks 
complete this hackneyed package. 

Minus four Brownie points to Melhoume House, who 
also produce the excellent ‘Hobbit’ and therefore should 
have known better. MA 


HARVESTER/ 
BRAIN STORM 


Two games on one cassette here from Pixel, which can’t 
be bad even though Brainstorm is just tacked on as a 
bonus, The main game, Harvester, saunds like the arcade 
equivalent of Happy Families: a sort of computensed 
everyday story of country folk. The cover shows a 
caterpillar-tracked combine harvester rolling through a 
field of electric blue snoaker balls, flanked by insect-like 
spacecraft. The cover is much the most interesting part 
of the game, as is often the case. The action takes place 
on the planet Delta, and The Archers wouldn't like it. The 
object is to harvest “Boosterspice’ descnbed as a narcotic 
with unpredictable side effects, which is relatively harm- 
less and an essential part of the Deltan lifestyle. Farin. Up 
to four can play. The instructions are simple and clear. 
The action is simpler, but indistinct. Four characters 


NAME OF PROGRAM 
Harvester/Brain Storm 
MANUFACTURER 

Pixel 
TYPE OF GAME 


Arcade 


VIC 20 SCORECARD 
NAME OF PROGRAM 


— 


es 


And really, aren't we all just hitle frogs trying to cross the road in the great 
Computer Game of life... 


appear just] on the faintest of grids. They are 
imaginatively named AB,C and D. They can travel along 
the grid in any of eight directions (eg. N, NE, E etc} which 
are numbered 1-8. Each player in tum selects his letter 
and indicates a direction. Each square of the gnd 
traversed counts as a point and is eliminated as it is 
crossed. As it is not possible to determine the number of 
squares you wish to cross (the player's symbol travels as 
far as there are squares to cross, stopping only when it 
reaches a gap} you can easily find yourself reaching a cor- 
ner from which there is no exit. At this point you lase your 


TYPE OF GAME 


Arcade 


HAROWARE REQUIRED 


Vic20 


GOOD POINTS 
Clear instructions 


PRICE OF PROGRAM {INC VAN PRICE OF PROGRAM [INC VAT 
£7.95 £5.95 


HARDWARE REQUIRED 


Vic20 


BAD POINTS 
Poor graphics 
Uninspired ideas 
OVERALL RATING 


BELOW AVERAGE/AVERAGE 


BAD POINTS 
Poor graphics 

Funereal action 
OVERALL RATING 


POOR 


score and the game ends. {Teamwork can be employed 
to good effect here, 

The game restarts with all four players but with your 
three adversanes ahead by the number of points they 
have amassed. And so it goes, until only one is left. Aimed 
at intelligent eight year olds, Harvester provides minutes 
of endless fun. MA 


Brainstorm equally suffers from the combination of 
cheap sales gimmick and dismissively hasty idea pack- 


aging. The blurb waffles on about hydrosilicon amorphics 
who communicate telepathically on the planet Psi. 
These Psions, whilst being generally well-disposed 
towards the exploring Terrans, can't help but destroy 
them whenever they can, which is whenever there are 
more Psions than Terrans. 

The games starts with three of each on the same 
bank of a river. The Terrans, who resemble humans {now 
there's a surpnse| are called Abe, Bob and Cid. (Cid?4 The 
Psions, who resemble animals, are called Dog, Ebb and 
Fred. Your job is to get them all across the river to the 
north bank by means of a raft. Now the raft can only take 
a maximum of two characters across, or back, at a time, 
and whilst all the Terrans can row, of the Psions only Fred 
has the power to do so. At no time can the Psions out- 
number the Terrans on either bank. 

You get the picture? Feny Abe and Bob across, and 
Cid'll get his from the Psions. Actually, he doesn’t “Wha 
will go across?” reads the screen. You press A and B. A 
and B appear on the north side of the stream. “Oh, Oh!” 
reads the screen, and promptly dissolves into an imitating 
impression of a snowstorm ina bottle before clearing ta 
the nver, with ABC and DE and F neatly lined up on the 
south bank again. 

"Who will go across?” asks the screen. Answers ona 
ten pound note please. No postage stamps, Postal 
Orders or.Boosterspice. MA 


ETIN 
ARCADIA 


Bob Chappell fights off zappers, droids and 
pods on the good ship Gridrunner. 


Gridrunner, an arcade game which has become one af 
the best-selling Vic20 programs in bath Amenca and the 
UK, is now available for the Commodore 64. 

Designed and programmed by Jeff Minter af 
Llamasoft, the program has the prerequisites of all goad 
arcade games, namely attractive graphics and colour, 
good sound effects and fast action. 


SCENARIO 
Weemteiese: 


The scene is set in the year 2190. As pilot of the Grid- 
runner, a craft whose only weapon is a plasma cannon, 
the player has to defend the main power source (the Grid] 
against enemy droids, pods and zappers. All the action 
takes place on the Grid so that mavement 1s 
honzontal or vertical, 
The droids are caterpillar-like linked segments which 
nove alang and down the gnd in pursuit of the Grid- 


= 


| runner. When hit, they split up leaving behind the dead 


segment which immediately tums into a pod. Unless 


“The game is simple 


to play but fiendish in 


the ever-increasing 
levels of skill 
required.” 


they are shot down, these pods begin to grow and 
change shape, finally turning into bolts of unstoppable 
energy which hurtle down the Grid. If any droid reaches 
the bottom of the Gnd, it remains in pursuit within the 
lower portion of the matnx. 
Flying up and down the lett hand side of the screen is 
a zapper which fires plasma pulses across the Gnd. A 
similar alien moves along the bottom boundary firing 
upwards. Whenever two pulses intersect, another 
hatching pod ts formed. 
Using the Grdrunner, and being confined to the 
lower portion of the Gnd, the player must shoot down all 
the droids. There are 31 waves of droids, one wave per 
screen, and each wave is harder to destroy. 


AON 


As the program is supplied on cassette, the procedure is 
very simple. The SHIFT and RUN keys are pressed con- 
currently (this causes the LOAD and RUN commands to 
be executed automatically) and the tape PLAY key ts 
pressed. The screen goes blank fora fewseconds betare 
the message ‘FOUND GRIDRUNNER’ appears. The Com- 
modore logo key is then pressed and loading 
commences, 

When the program has finished loading {it takes 


about two minutes}, the Gndrunner title page is dis- 
played. The game requires a joystick which must be 
plugged into the second control port on the nght hand 
side of the 64. 


PLAYABILITY 
RTE 


There are 31 levels on which this game can be played, 
each level harder than the one before. The starting level 
is selected by moving the joystick farward whereupon 
the skill level indicator on the screen will change. Having 
selected the level, pressing the Fire button on the joy- 
stick causes the game 10 start up. 

The player's ship is restricted to the bottom seven 
lines of the Gnd and is controlled by appropriate move- 
ment of the joystick. Pods cannat be flawn through — 
they have ta be shot down or circumnavigated. Flying 
inta a droid results in the instant disintegration of the 
Gridrunner. Bolts from the pods and zappers have the 
same effect. Only pods and droids can be fired at; the 
zappers cannot be attacked. Your plasma cannon ts, as 
expected, activated by pressing the Fire button on the 
joystick and keeping the keeping the button depressed 
gives repeated fire. 
fall the droids are removed trom the Grid, the player 
automatically pragresses to the next level, an extra ship 
being awarded for every level successfully negotiated. 
The game is simple to play but fiendish in the ever- 
increasing levels of skill required. One feature | par- 
ticulary liked was the opportunity to start at any level. 
This is usetul for those who, unlike me, are very accom- 
plished at arcade skills and like to get straight on ta the 
difficult levels. Level 1 is fairly easy and gives encourage- 
ment to those whose abilities are more limited, 
| used the normal Commodore joystick which | per- 
sonally found rather stiff and uncomfartable, and which 
gave the impression that it might break i sudden wolent 
movement was applied. However in practice it seems to 
be quite robust, although ane is left with an aching wnst 
after prolonged use. Response to the joystick’s mave- 
ment seems good so moving and firing Is very fast but 
needs to be precisely controlled. 

There is no feature which allows the player to freeze 
the action |useful for pausing to answer the telephone, 
for instance}, nor is there a ‘top ten’ list of highest scores 
and players, just the current highest scare. Bolts fired up 
the screen at the Gndrunner are difficult to avoid, 
although hints an the cassette cover do suggest that one 
can discem a finng pattern wath experience. The program 
appeared to be entirely error-free 


DOCUMENTATION 


The cassette comes with a full and complete set of 
instructions on the case cover. Hints are also given on 
haw to obtain high scores. The game is attractively and 


professionally packaged and two copies of the program 
are supplied, one on each side of the cassette. | 
expenenced no loading problems wath either of the 
COpIES. 

Like most games, there 1s no support with the pro- 
gram, but then none should be needed since it is both 
easy to use and error-free. 


CONCLUSIONS 


This is one of the first arcade games for the Commodore 
64 and is likely to become a classic. Versians are also 
available for Vic20, Atari 400 and 800 machines. The pro- 
gram uses the features af the 64 to great effect and | 
unhesitatingly recommend it to all addicts of arcade 
games. 


ASA IHN 


Sato ne 
of the droid) 


DATASHEET 


NAME-DE-PROGRAM 
Gridrunner 


PURPESE/TYPE OF PROGRAM 
Arcade game 
Commodore 64, Vic20, 
Atari 400/800 
MEDIUM: ON WHICH SUPPLIED: 
Cassette 

| MNO MAROWARETORUN = = 
Cassette deck, joystick | 
PRICE OF PROBRAM/MANLIALS (INC: VAT} “ 
Commodore 64 £6.00 

 Vie20 £8.50 


Atari 400/800 £8.50 
SUNMIMARY 


GO0G-POINTS = 4 --BAB POINTS 


Colour and Lacks freeze- 
graphics frame 


Excellent sound | No top ten list 
Fast action 
Game concept 


Professionally 
written and 
presented 


OVERALL RATING 


GOOD 


aus 


~ THE SORCERER'S 


APPRENTICESHIP 


Much to his amazement, confirmed games shunner Dick Pountain finds 
that, overnight, Wizardry has him in its thrall... 


You would have to be pretty much out of touch with the 
computer games world not to know that adventure 
games are big business. These epic fantasies possess an 
insidiously addictive quality to which few are immune; a 
single copy of Adventure on aur Osborne wrought havoc 
in these very offices as emaciated, ashen-faced staff 
gave up lunch hours and sleep in search of a treasure 
which, in the end, is no more than a fleeting paitern 
of bits. 

The fascination of adventures lies mainly in the fact 
that they require a certain degree of decision making and 
strategy rather than merely quick reflexes, Wizardry, from 
the US firm Sir-Tech Software Inc (for Apple Il}, adds an 
extra dimension of complexity and tension by borrowing 
from those role-playing games descended from the 
board game Dungeons and Dragons. The player(s} is res~ 
ponsible for the creation and survival of groups of charac- 
ters with individual ‘personalities’ and this produces a 
level of invalvement which, as | have learned to my cost, 
is even more addictive than straight text-based 
adventures. 


SCENARIO 
ELEN, 


The basic scenario of Wizardry is directly cribbed from 
Dungeons and Dragans which in tum derived it more or 
less directly from Tolkien. | should declare from the start 
that |have never played Dungeons and Dragons and that, 
furthermare, this type of scenario has never interested 
me very much. Despite this | managed to become 
hopelessly addicted to the game, which must be some 
indication of its quality. Anyone familiar with the genre 
will recognize the inhabitants, which include Humans, 
Gnomes, Dwarves and Elves. 

Wizardry is an immensely complex program; in fact it 
is Closer to an operating system than a game! If you 
should ever exhaust the possibilities of the first scenaric 
it is possible to buy a disk containing a secand scenario, 
However to play this you would have to have created 
characters in the first scenano and trained them up to 
level 13 which at my rate of play would take around six 
months. This review is therefore based on scenano 1. 

Play revolves around creating characters and then 
forming a team of up to six of them to go adventuring in a 
multi-level, subterranean maze called ‘The Proving 
Grounds of the Mad Overloard’ an extremely unpleasant 
place full oflundly named creatures seldom encountered 
at Hampton Court. The object is to gain gold, which 
usually involves killing monsters, to gain expenence and 
thus be promoted to a higher level, and simply to 
sunave. 


RAE EAS Le]s 


Wizardry comes, like so much Apple software, on a copy 
protected disk. The disk is double sided and reversible, 


so that the boot part of the pragram is on one side and 
the scenario information on the other. The program has 
however, 4 very comprehensive utilities section which 
allows, among other things, the creation of extra 
scenario disks and back-up copies. Installation therefore 
could be as simple as inserting your master disk and 
booting it, but the wise will first create a separate 
scenario disk and its back-up disk so that the precious 
master need only be used twice per session, to boot up 


“It is virtually certain 


that something nasty 
(most likely several) 
will be lurking 


on the other side.”’ 


and to back-up when finished. Apart from the obvious 
security reasons, having a back-up allows you to cheat, 
which is quite essential. 


GeERA TION 


Wizardry provides a remarkably detailed simulation of 
real life adventunng. The program is divded into various 
sections, each af which is entered from a central ‘place’ 
ie. screen menu, called the Castle. You can go to the 
Tavern which is where characters meet and form teams, 
to the Store to buy and sell weapons and equipment, to 
the Inn which is where wounded characters recuperate 
(it costs money of course}, to the Temple to ty and 
resurrect dead ones [realism has its limits} or into the 
Maze itself to do the dirty work. If you ever emerge fram 
the Maze alive your team emerges into the Castle and 
from there can visit the ather places to do all the routine 
chores before the next sortie. 

The game can be played by a single person controll- 
ing a whole team or by up to six people each manipulat- 
ing their own character. For this purpose Wizardry allows 
characters to be password protected so that other 
players can’t play or tamper with them. 

Characters are created in the Training grounds. You 
choose a name, class, race and orientation (gaod, evil or 
neutral} for the character and are then allocated a ran- 
domly determined number of points to distribute bet- 
ween the attributes of strength, IQ, piety, vitality, agility 
and luck. Once the character is created, these attributes 
are kept track of by the program (along with more tem- 
porary anes like amaunt of gald and ‘hit paints’ which are 
a measure of haw much stick the character can take 
before dying). They can only be increased by gaining 
experience through adventures. Wizardry is really a 
rather powerful database program (25,000 lines of Pas- 


call); up to 20 characters can exist on any scenario disk 
and the utilities allow you to move a character (with all its 
current attributes) to another scenario. 

Characters also have classes; at the lowest level 
these are Fighters, Mages, Priests and Thieves. Each 
class is better at certain tasks. Eg. thieves are agile, 
fighters are tough, priests and mages can cast spells. As 
each character gains experience he/she can be prom- 
ated to higher levels within a class eg. a Level 10 Mage, 
and at each level gains in all the basic attributes and ¢ 
appropriate, learns new spells. Beyond a certain level 
characters have the option to enter a higher class, 
though they must start again at level 1; for instance a 
Priest may become a Bishap or a Mage become a 
Samurai (pretty eclectic imagery). 

As well as buying and selling equipment at the Store, 
characters may trade among themselves and it is fre- 
quently necessary to pool resources to buya vital service 
for an impovenshed member. 

The real guts of the game, though, is the Maze. Upon 
entering each character may equip with any weapons 
and armour they have bought, and this affects their 
vulnerability to attack. The maze display is a sort of con- 
trol panel with a 3-D perspective representation of Maze 
in the top left comer. Movement through the Maze is 
performed by keys for left, nght and forward and the K 
key lets you kick down the doors which abound in the 
comdors. Once you do this it is virtually certain that 
something nasty (most likely several] will be lurking on 
the other side and your team wull have to fight. The type 


DATASHEET 


NAME OF PROGRAM 
Wizardry 
MANUFACTURER/ COUNTRY OF ORIGIN 
SirTech Software Inc, USA 
PURPOSE/TYPE OF PROGRAM 
Role-playing adventure 


PRICE OF PROGRAM//MANUALS [INC VAT) 


Scenario 1 (Proving Grounds of 
the Mad Overlord) £27.95 


Scenario 2 (Knight of Diamonds) 
£27.95 extra 


of monster is shown in words and a little picture in hi-res 
graphics; Wizardry doesn’t really qualify as a graphics 
game as there is no animation but it is much more visual 
than purely text-based Adventures. 
Apanel then prompts you to choase options far each 
member of the team such as fight, parry, cast a spell or 
un. Once chosen the fight takes place with each mem- 
ber pitted against each one of the monsters and the out 
rome being displayed in the central panel. A fairly 
sophisticated algorithm determines the outcame of 
ights, taking account of all the attributes, armour and 
prevailing conditions. The result, when you first play the 
game, is usually same dead monsters and some of your 
eam dead, wounded, poisoned or paralysed. The lawer 
panel on the screen contains a permanent display of the 
Status of your team. 
The anly way you can hope to build up a character 
rather than have them ignaminiously slain within 
minutes} is to retreat from the Maze after each encounter 
to recuperate and re-equip. This means that it is vital ta 
make a careful map of the Maze as you go so that you can 
quickly find the exit; even then random encounters in the 
corridors are likely before you escape. 
As one becomes more accomplished itis possible to 
map the whole of the upper level and then to descend to 
ower anes where the monsters became progressively 
ore powerlul and devious, The higher the level of your 


= 


“Wizardry has the 
quality of constantly 
revealing 
new levels of play.” 


characters the more chance they have ot surviving. Ihe 
numbers of monsters in a group also increases; on the 
third level you could be attacked by 27 ata time which 
makes for fights of Samme-like duration. 
It is essential to have a balanced team; the authors 
uggest two fighters, two mages, a pnest and a thief to 
start with. Thieves are good at opening booby-trapped 
treasure chests, priests can do on-the-spot medical aid 
ch as curing poisoning, while mages carry spells fa 
imited number} which are often more destructive than 
he fighters weapons. 
Apart from gold and experience points, the adven- 
urers may came across objects in the Maze which may 
be useful or valuable; before they can be used, though, 
y must be identified {in case they are ‘cursed’) which 
be done, for money, at the Store. The lower levels of 
Maze contain all kinds of devilish tacks and surpnses 
which make it difficult ta maintain accurate maps; shift- 
ng doors, teleporters which whisk you ta another loca 
ifts to other levels, pits, chutes and dark areas 
where the display is blank. Itis a measure of the success 
of the simulatian that getting last wath a team of valuab 
characters (wha may have been several evenings in th 
making} can provoke genuine anxiety; it could af course 
that the world already has enough anxiety 
nventing tt. 
Much use is made throughout the game of random 
occurences; the authors claim that some events are so 
unlikely that they may only occur once in your playing 
career. Certainly the level of suspense is kept high even 
after haurs of play, and repetitious behawour ts quite 
rare. 
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The design of Wizardry is to.a very high standard indeed. 
n fact a few applications programmers af whose work | 
have been the victim could pick up tips from it. The pro- 


The Maze. in the top left-hand corner, is the 
heart of the game 


gram ts mainly menu-driven wath a separate menu for 
each of the main locations. The menus are well designed 
and always allow a ‘get-out’ fram mistakenly chosen 
options; very few require more than single keystrakes ta 
choose. The only cause for cnticism here is that same 
menus require a character's number only to be typed 
while others require a full name plus a carriage retum; 
this sort of inconsistency leads to irntating mistakes a 
first. There is also a minor inconsistency in that som 
menus require carriage return to exit to the last leve 
while others require L for leave. In each case the option 
are explained on the screen but in the heat of battle an 
tends not to read them. 

Prompting is generally of a high level thaug 
occasionally abscure hecause of Amencan usages. The 
prompting is certainly not sufficient to lead you through 
the game without reading the manual. Ina game of this 
complexity on-line Help would have been useful but the 
capacity of Apple's disk drives is just not sufficient {the 
program is very large and uses a lot of overlaying). 

In the fighting section af the game, the response 
time fie. the time for which vanous prompts are dis- 
played) can be altered at vull sa that as one becomes 
mare proficient, irritating delays can be avoided. Similarly 
there is a choice of keys to perform mavement through 
the Maze. At first you can use the mnemonic L for left, R 
for right and Ffor forward but once proficient the group A, 
W, D, which falls neatly under the fingers may be pre- 
ferred for speed. Nice touches which show a tea 
appreciation of the user's needs 

Security is important in a game which can go on for 
months. Wizardry’s Utility program has a Recover option 
which allows you to rescue characters ‘lost’ in the Maze 
due to a power failure or other hardware problem. You 
can use this option to cheat. If your back is really against 
the wall with no hope of escape you can always hit the 
power switch and then Recover! All the gains made dur- 
ing that sortie vull be lost though, which Is only fair. A 
second level of secunty is provided by backing up your 
scenario disk at the end of each playing session; in the 
event of catastrophe it is passible to restore from the 
back-up and start again where you lett off last game 
rather than from scratch. 
The Utilities program also permits an even fouler 
form of cheating. Characters can be renamed and 
transferred to other scenarios, so that if you give all your 
characters’ money to one member, than back them up, 
rename him and transfer back, you have doubled your 
maney. | speak hypothetically of course as | personally 
would never stoop so low... 
As to its long term interest, | can see no chance af 
anyone graduating to the second scenano in less than six 
manths, unless they have 12 free hours a day to playt. In 
the fortnight of odd sessions upon which this review Is 
based | was able ta get some characters up to level 1) 
but the gap between levels increases as you nse. | only 
started to become bored after | had mapped the first two 
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levels of the Maze and could move there wath impunity; 
at this point | discovered the entrance to the third level 
and simultaneously pramoted two characters to Bishop. 
and Samurai. In effect this then becomes a new game. 
Wizardry has the quality of constantly revealing new 
levels of play, new capabilities which only come into 
effect at higher levels, gradual understanding af optians 
which at first seemed insignificant. 


DOCUMENTATION 


The Wizardry manual is a properly printed 48-page 
booklet, illustrated with cute cartoons, which gives a 
comprehensive and clearly written quide to the game. It 
is absolutely essential to read mast of it in order to get 
anywhere at all with the game. Even when you have 
become an expert, constant reference to the last 11 
pages will be necessary as this 1s a directory of the 50 
Spells which can be used by the various levels af priest 
and mage. The conditions of use and effect of these are 
far toa complex to remember more than a handtul at 
a time. 


SUPPORT 
aD Re 


Si-Tech offers free replacement of a disk which 
becomes unreadable vuthin 30 days of purchase and 
$5.00 media and shipping charge thereafter, Itisn't clear 
whether this price applies to UK users though. If a disk 
becomes defective after prolanged use then Si-Tech 
wall transfer your characters ta the replacement disk if 
you include the latest scenaria back-up with the disk. For 
$15 they will also remove a password to one of the 
characters that you have forgotten! 


Ses IONS 


In. an odd way it was good for someone like myself, wha 
has no knowledge of Dungeans and Dragons and dislikes 
the Sward and Sorcery genre, to review this game. If it 
could work on me it could work on anyone, and it did 
Once you have mastered it to the point where your 
characters can survive at all, (i becomes compulsive ina 
quite frightening way. It is possible to be drawn in to the 
point where ane feels real anxiety, rage and trumph; 
emotians which are nat usually found in computer 
games |though often enough in pragramming!|. 
The accurate simulation of crisis canditions, and th 
amount of administrative work involved in buyir 
weapons and shepherding resources is really quit 
educational and | could easily see a program of thi 
sophisticatian (perhaps wth a different scenario| bein 


eo 1» Po 


used as a training aid for ‘crisis management’. 
It is a remarkable tour de farce of pragramming 
which is highly recommended. 


GOOD POINTS 


Complex and 
flexible 


Long term 
interest 


Security and 
utilities — 
Documentation 
Highly 
adictue 
OVERALL RATING 


EXCELLENT 


BAD POINTS 


Highly 
addictive 
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Software Buyers 


Guide 


SOFT intends to publish listings of all available software: this month we are kicking off with busi 
ness packages. Next month's issue will contain a ist of games, and in the August issue we will 
publish details of utilities and systems software 

While we have packed as much information into the space as we could it is important to 
remember that the list is a guide and not a basis for a purchase decision. It shows what Is avatl- 
able for all the main machines and operating systems and gives most of the essential information 
needed to create a short ist 

The name of each package is followed by a distrbutor code, cross-referenced to the ist of 
distnbutors at the end These distnbutors will be able to provide more detaded information and refer 
you to a local dealer or retailer. 

/f you are aware of any package we have omitted do not hesitate to get in touch and let us 
have the details. 


WORD PROCESSING 
Mb 


WORKS WITH EASY TABS AC SYSTEM 


GRATED WITH SPREAD SHEET 
& DAT! SEE SEP ENTRIES 


CONTROLLERADNAN 


HA20 


ONLY 40 COLS ON SCREEN, 
NO WORD WRAP FACILITY 


80-COL BOARD 


80-COL BOARD 


SCREEN IS WINDOW ON TOTAL 
DISPLAY 


PROCESSOR |S1) 


WILOWORLD [E11 
WORD HANDLER (1) 
APPLEWRITER Ii (1) 
FLE MANAGER 42 

BEEB PEN (B82) 
PAPERCLIP (K1) 
PAPER CLIP (K1) 
TABS (TTI 


CAN STORE SOORAMES 
S WITH APPLE DOS SPELLING 


CHECKERS. NEEDS 80-COL BOARD 
COMPATIBLE WITH HAYES 
MICROMODEM Il 

CAN BE USED IN 40C0L MODE 
WITHOUT EXTRA BOARD 


WORKS WITH TABS AC SYSTEM 


oP 
EASY TABS [711 
SILICON OFFICE (81! £790 
[pagar [es 
APPLEWRITER 1.1 (A1) £39 
APPLEWRITER 2 (A 1) £89 
APPLEWRITER {A171 £119 e 
APE Ih Ue THE CORRESPONDENT (P1) | £45 eS 
EASYWRITER (P'1| £89 oe 
FORMAT-80 (£1) £199 ‘e 
LETTER PERFECT (P11) £99 @ 
LETTERPERFECT {P'1) £99 @ 
SYSTEMATICS WORD L175 e 
2 
td 
& 
e 


£100 DISK 


DOES NOT NEED 80-COL BOARD 
POR WOE DSPLAY 


INC DATABASE & MAILSHOT 


INTEGRATES WITH Uy 
CONTROLLER. NEEDS 80-COL BOARD. 


re 
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SOME VERSIONS HAVE FEWER FACILS 


HORIZ SCROLUNG UP TO 126 CHRS. 
COL SORTING & TOTALLING 


jelelele 


HORIZ SCROLLING UP TO 126 CHRS. 
COL SORTING & TOTALLING 


eyes TABS 


| SILICON OFFICE (81) 
SUPERSCRIPT (C1) 
VIZAWRITE 64 (V1) 
MICROSCAIPT {11} 
PEACHTEXT (P21 


BDATABASE Ser SePENTTES 


WIDENS SCREEN FORMAT TO 
240 CHRS 


CAN READ WORDCRAFT, WORD PRO, 
SILICON OFFICE FILES 


lelelelele 


sae ate ee | 
INC CALCULATING & P’ERFUL MACRO 
COMMANDS. SPE 


T 


Ci CIAL ‘LEARN’ MODE 
SPELL CHECKER INC M’SHOT MGR, 
TELECOM PACKAGE & PEACHCALC 


SELECT (B31 £376 DISK 


DESKMASTER 2 (K2) 


DeCVT 180 we2020 (61) 


£30 


| |elelelelc 

[x Jele@lelelel@| | wonswnorsrn 
femes | vomstanons [tats ox | om ole ele | ole] e [inner 
xcouneo|sucomorrcsen [mo [osx [ox lolelejle! lele tim mrenr | 
os | 0K |@]@/@|@/ ele! [essen tate i tumacy | 
ass | [ole] jo! | 


SELECT (83) DISK WORKS WITH DATAPRISM 
SPELLBINDER (£2) £289. DISK '@| e 'e| Q OPTIONAL SPELLING CHECKER £200 
wooo _|ams [ox [ou |o[@|e[@|ole] « aummum™ 
SPELLBINDER (£2) £289 DISK e@| OPTIONAL SPELLING CHECKER £200 
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HEATH, ZENITH 289 | WP2020{G1t 


£290 DISK 


5 |@1@/@)@)@)@, | MARDEN SECA KEY TOPS 


is more than a game. Two amusing 
animated programs which can help 

your child (7 to 11+) get punctuation 
right. Nosher gobbles the marks, 

then YOU — as Puncman — put | 
them back... BBC'B' and Spectrum 

48k. £7.95. Details of this AND 

MORE (SAE) from: 

Dept Soft6 

Lowmoor Cottage, chalksoft 
Tonedale, 

082-347 7117 

TRADE/EXPORT ENQUIRIES 

WELCOME 


Chalksoft Ltd 
Wellington, Somerset, TA21 OAL 


ATOM 


ATARI 
SPECTRUM 


Cassette games 
at £4.94 each 
SPECTRUM 


(Superb sound & graphics) 
BETERMAN, RACE TRACK, HANGMAN, 
TOWERS OF HANOI, PONTOON, 
CRAZY-SNAKE. 


ATOM 
ATARI 


SOCCER, PINBALL 


CATACOMBES 


Prices include VAT and p&p 


BETER ELECTRONICS 
58 MILL ROAD AVENUE 
ANGMERING VILLAGE 
SUSSEX BNI6 4HS 
Tel. 09062 72433 
(Answer-=phone} 
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JUPITER ACE USERS CLUB 
“_.probably your bestindependantreference 
point for getting more out of your machine” 
(Personal Computer News) 
THE best range of software. Add-on memory. 
ACE USER newsletter four times a year. 
Software to link the Ace to the cheaper prin- 
ters (ZX, Tandy, Amber). How to adda Pu. 
travel keyboard. Utility software includes 
Dissassembler, Toolkit, Character Designer, 
Strings. Games in both 3K and 19K. 
Coming soon: ‘Introduction to AceForth’ by 
Dr.R.Manning (series of tapes and pamphlets). 
Subscription: £7 pa. 5.A.E. for details. 


REMSOFT, 18 George Street, 
Brighton BN2 1RH 


SPECIAL OFFER FROM 
BYTEWELL TO 
WELCOME YOU TO 
THIS NEW MAGAZINE 


Software for your 
unexpanded VIC: 


Krell, Alien, Soccer, Orbis, 
Annihilator, Hopper, Quackers, 
Nightcrawler, Space Phreeks, 
Skramble — 
At only £7.50 each post free. 
Road runner, Android Attack, 
Space Hopper, Missile Panick, 
Naval Attack, Star Wars Il — 
At only £4.00 each, or any two 
for £7.50 post free. 
Space Fighter, Astro Sled, 
Asteroids, Invaders — Four 
super games on separate 
cassettes for only £10.00 post 
free, For any VIC: Arcadia, 
Wacky Waiters £5.50 each 
post free. 
VIC + 3K Myriad, Frogger — 
only £8.00 each, or two for 
£15.00 post free. 
CBM 64 software cassettes — 
Grave Robbers, Monopole, 
Sprite Editor, Adventure. 
Pack one all at only £8.00 each 
post free. 


Send S.A.E. for full lists of software for 
your VIC, CBM 64, Spectrum, Dragon 
and Atari. 


BYTEWELL, 203 COURT 


ROAD, BARRY, 
S. GLAMORGAN. 
TEL: (0446) 742491. 


HOBBYIST LIMITED 
Open 6 days eee and Saturdays 


Authorised Apple Service Centre. 
Apple lle, Epson HX20 Portable Camputer and Epson 
tXB0 Printers all now in stock. Also, wide range of 
supporting peripherals and books. 


3 The Broadway, Manor Hall Road, 
Southwick, Brighton BN4 4ND 


Tel: 0273 593345 


: GO FORTH & * 


Laboratory Microsystems 2-80 FORTH 
Version 2.0 now includes multi-tasking, editors, 
assemblers, utilities, manual and games. 
CP/MB".... £45+VA f 

CP/M-86 ..£95+ VAT IBMPCorSIRIUS£95+VAT 

Floating point package — includes both hardware and 

with trig, routines £9! 
ITH above 


at 
Choose target from — 6502, 8080, 2-80, 8086/8088, 
68000, LSI-11, 1802 —others to.come, 
Additional targets ... as seitccgnthoiox MEST 

FORTH is available on disc, cartridge, “oroumastie for 
most machines inc, BBC, DRAGON, VIC - 

OY FORTH kits 

Installation manual 
How to do it + model + definitions + editor 

Source code listing for one processor £7 
6502, 6800, , 8080/2780, 8086/8088, 9900 1802, 
68000, 28000, VAX, Apple I LSI-11, Eclipse 

FORTH books — range includes: 
‘Starting FORTH’ bs daghs t ... £15ine._p+p 
Syelere Gide to fig- FORTH’ by Ting £25inc._p+p 

JUPITER ACE avery nice FORTH micro. £78+ VAT 


Moe | SSSaEe Engineering Ltd 
21 Hanley Road Shirley 

Southampton S01 SAP 

Tal: O703 TTS482 
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INFORMEX DATABASE 03) fom =| lie 


INEORIMEX MAILING 
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a VISIDEX (R1) eae 

APPLE Me | MSIE Kt) 
en ete 
aT wimmerars ao 
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‘APPLE il 


KEYWORD-1 WP, 
‘ 0, is FILE MANAGER (A2) fae 


COMMODORE 8098 ‘| SILICON OFFICE (B1) 


a 

CPIM, MP/M DATAPRISM [B31 

CPM ee Se Ie 
CPIM 80 MICROPEN (I) Tre Tow [ow BEET ws [92750 | 


q ons [Hl TF > ae — ant Hons 
Ee Joneses —omete fr far oe | 
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Se CEI 
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CUSTOMER INFORMATION DEP ON | OEP. 
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TRS-80 |, Bt 


PRODUCES FINANCIAL & MAN-OWER 
MESSE Ss sa MODELS, USING ENGLISH WORDS 
Ac SA SICON OFFICE 81) 700 | DSK ere on INTEGRATED WITH DATABASE & WP. 


AL & MANI 
eae WORDS. it aN NES 18 ie ARO 


USES VISICALC TEMPLATES (EG. INCOME 
STATEMENT, BAL SHEET. CASH FLOW} 


eee roe 
ASTING DISK e 


NEEDS SOFTCARD & CP/M. 
ENGLISH COMMANDOS. HELP FACILITY 


MULTIPLAN (P1) 


MULTIPLAN [P1) 
_| 
TABS MODELLER (71 INTEGRATES WITH TABS SYSTEM 
or | 
ORIGINAL SPREADSHEET WHICH 
VISICALC (ATE 1D THOUSANDS OF APPLE ts 


80-COL SCREEN. USE OF CURSOR 
CONTROLS. WON'T RUN ON APPLE tt + 


BUSINESS FORECASTING ee Pee Pee deg fee ae a {EG. IN ME | 
MODEL IAT) oat STATEMENT, BAL SHEET, CASH F 
PRODUCES FINANCIAL & NNER 
wicrornesserwusisti | e560 | ox [teak | 52 ele PROQUCES FINANCIAL & MANOM 
VISICALC HIYA) 3 ja lelel je | [@ fuss EXTRA MEMORY OF APPLE I 


SILICON OFFICE (B1) £790 INTEGRATED WITH DATABASE & WP. SEE 
TABS MODELLER (T1} 

eas TACTICAL. STRATEGY MODELS, ETC. | 

= [=e | (alse = 

SIZE. EVAL PACK £45 i 


VISICALC AI} 


‘ 
oi 
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men [aw | onlon RR] © [0] 0 [0 anaes = 
KPG, COMPUTER 
Gaur [ew [ome |« [mle] lols 


aia daa 
SOFTWARE BY 


IMPEX 


BUSINESS APPLICATIONS 
80 COLUMN BOARD 
EDITOR PAC 
WORD PAC 
FILE PAC 
INQUIRE PAC 
CALC-PAC 
AND MORE! 


HOME AND 
ENTERTAINMENT 
BASIC TUTOR 
ACCOUNT PAC 
HAPPY TUTOR 
BLACK JACK 
SKETCH PAD 


SEND LARGE SAE FOR CATALOGUE 


DEALER & 
OVERSEAS ENQUIRIES WELCOME 


IMPEX DESIGNS (UK) LIMITED, 
METRO HOUSE, SECOND WAY, 
WEMBLEY, MIDDX. 


01-900-0999 TELEX 28604 


ATARI 


400 & 800 
computer owners 


At last real time full colour graphic 
adventures that are not disk only 

THE SEARCH — over 100 screens to 
wander through, doing battle and mak- 
ing friends in the quest to find your goal. 
Full save game facilities 

COMPUTER COMMAND — all action 
multi-screen adventure. Pilot your Robo- 
droids ina last ditch battle to save your- 
self and your planet. 

£14.95 each inc. VAT and p&p. Please 
state cassette (16K) or disk (32K). Send 
cheque or P.O,, payable to C. S. Software. 
C. S. Software, 61 Redhouse Lane, 
ete Stockport. Tel: 061-494 
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AND Cn 
SOFTWARE 


HITCH HIKERS 


Li AX 4 plus 
Please allow 14 days delivery 
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261 VICTORIA AYSNUESSOUTHEND 


CREDIT CARD HOL ‘DERS I MAY PHONE IN 
THEIR ORDERS 


(0702) 43568 


DISCEDIT FOR IBM-PC 


EDIT information in HEX or ASCII 
Te gees BUSINESS 
OVER wholly or partly erased file. 


COPY damaged disks to another disk. 
eich ye physical sector ANY drive (includ- 
pea disks) in HEX and ASCII. 

PLAY ALL files including hidden ones. 
ACCESS and modify disk directory and file 
allocation table. 

SEARCH for any pattern on the disk. 
The most comprehensive uke Sent yet! 


SPREADSHEETS (CONTINUED! 
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CPIM 2.2 MASTERPLANNER (C5) DISK lex | 1000 2 aos A eS ow FUNCTIONS. UPGRIE UPGRADE | 


oo: 


WORKS ON; PC-D 
/M-1 P/M- uy VISICA PLANNIN! : 
“MAR SCP MRS CRC FUR = = [ola leo] [Ra : 
89 Fleet Road, Fleet £99.95 JAORKS WIDLUESION 


cites toe eet ete To 

oa co [aria [o [|e [| pooomn arn 

CC CCEeIOROm 3 ee 
Impress the bank owt menses [ew | oc 

manager with...Homac | fou Jumacacen [uw | onjoe | » 

Dame accounting Sytem formes [on | mpl|w [a fo l@lo| | 

~ta aen pee ow fost fe [mele ol | | 

book-keeping and financial forecasting. che SUPERUALE Ee) 
— fastdalaeniry CPIM TABS MODELLER (T1) os | we | le @ |irecrsTes wim TABS SYSTEM 


~ Manages most accounts; bank, creditcard, cash, savings, 


Hampshire 


GU13 SPJ Dealer Enquiries Welcome 


80x24 SCREEN. UPGRADES TO MNPLAN. 


eB MUST SPECIFY BRAND OF MICRD. 


standing orders, direct debits etc 


Coenen ae Ss wo ae ee Pe EE Ce 


— Predicts credit card bills CPIN-EB & TACTICAL Sm ESY, MODELS, ETC. 
JUST INPUT DA 
— Upto 4 accountheadings covering an eighteen month period SH NIT i - 
- ve ‘i — oo un a aoe period CPIM-85 & Reece Ey sR 
pectrum: 30 months) with annual carry forwar 
— Printed or displayed summaries and statements for any CPIN-8E e\e SOR ROSE ny apeatlc 
accountor period | 
— Spectrum version provides tor up totwenty currencies or [crmes | MAS e FROM PLRNNERCALG ONS: sini 
individuals; ZX61 forany single currency only. =e aiicEe ee 
— Machine code assisted. 6 MODELLER {2} £598/645| DISK WORKS WITH DECISION MODELLER 
HOMAC .cccrovnvseccooreooec8BOS | fer aes 
Please state if 2X81 (16K) or Spectrum (48K) version is 
required. Prices include cassette and instructions, Postand CPIM-86 SAPPHIRE CALC 1$3) £50 j 
pee: jorman | sw of | | 
David Martin Associates = bed £8 @ | lprannine To0. 
VISICALC TYPE FINANCIAL PLANNING, | 


mbreswioeogne Jecrmoessown | wcrorwunc | 1980 | 
TW10 600 DEC PROFESSIONAL | MICRO-FINAR (CB) £950 DISK 


DATA WINDOW TO 999 WORKSHEETS 


@ 
I e 
Telephone: 01-948 1053 SILICON OFFICE (81) r790_ | osx |oax. | 225 | 225 | @ | @ | @ | @ [ASOFUNCTIONS AS DATABASE & Wr. 
. EPSON HX-20 DESKMASTER 3 (K2) jt90. | t ) 
My name is Simon Stable. | specialise in ey 
direct data duplicating for the following LOTUS 1-2:3 6) £349 @e'e/'e@ | @ |Ndeos 208 ser ser crn 
cassette-based micros: BBC AB, ZX Spec- Te) 7 |paonuces avane PO 
trum, Oric and Dragon, Atari 400/32K. aM PC MICROFINESSE - PLUS (St) | £550 e\e MODELS, USING E iclish WORD eer 4 
VIC20, TI99/4A 
, IBM PC SILICON OFFICE (81) ALSO FUNCTIONS AS DATABASE & WP, | 
My prices are very competitive with a fast e\e\e'e SEE SEP ENTHES 
turnaround. SUPERCALC {E2) e & 
Dot matrix printed labels or order or blanks 
ae me maen fe [6] [ew fggpermaris 
“COMPETITIVE “COMPETITIVE sacs [om 0] [oe laser amas 
RATES” RATES” UPGRADE FROM PLANNERGALC 
VISICALC TYPE FNANCIAL PLANNING, 
086922831 MS-008 MICRO-FINAR (C6) DATA WINDOW TO 899 WORKSHETS 
For further information about real-time Me OS MICROPLAN [B3} ee 
cassette copying mem 
write or phone — jreacucaciz: | e200 | os [oak al" rdlaearabeamechicaiaba 
+ 
46 WEST END, LAU NTON, ms.os SUPERCALC (€2) e 
OXON. OX6 ODG. MS-D08 TABS-MODELLER (T1) e INTEGRATES WITH TABS SYSTEM 
ocd area 
VISICALC TYPE FINANCIAL PLANNING, 
PCOGS WACRO-FINAR C6} DATA WINDOW TO 899 WORKSHEETS 
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TACTICAL, STRATEGY MODELS, ETC. 


ae peerieg a JUST INPUT DATA 
SE R V ( ES | T 1: USEDP-SYSTEM — | MICROMODELLER 02) 5951685] DISK 64K | USER LEAS Fn FANE A 


Ol Hampton S.W. London Dealer 
FORSIRIUS 1 


OF HAMPTON S.W. LONDON DEA 
FOR SIRIUS 


DEMONSTRATION BY APPOINTMENT 


MOST TYPES OF PRINTER 


SUPPLIED TED MANAGEMENT 


A CGUNTING FOR ARAL YSIS 


PROPERTY MANAGEMENT. DETAILS 


BESPOKESOFTWARE A SPECIALITY OF UPTO 1200 PROPERTIES 


: PETITIVE PRICES 
DELIVERY 


a au QUANTITIES INC PRINTED 
u +UBRARY ON DISK 


PROGRAMS CAN BE LOADED BY 
TELEPHONE: 01-941 1447/5986 WAWFET ATEXTHA COST 


TELEX 8954665 GITS 


pTCULLOOK UPTABLE. 
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jounms | SUANTITY. | swetron sioner’ | sue oF PRocrams 012) | ¢2007750 VALUATIONS BALOFOTY | 
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; HOLDS 5,300 PLANT NAMES, 
jHORTICULTURIST | PLA TRS-80 |, ii PLANT SELECTOR (M1) £40 DISK 12,000 SPECIES 


CLIENT|POLICY ATARI 400, 800, MOST POLICY TYPES. UP TO 2,700 
|BROKERAGENT _| MANAGEMENT 1200 MEYSURE (A2) cE150, {DISK | 48K | CENTS. 80-COL PRINTER REC. 


MAP reronTs AE BOM. TA 
wast TRADES | 208 TRS-80| [Jos cosmiNGimti | #85 oisk | aan. | MAN REPORTS ARE BOM Pac 


WANTED 
URGENTLY 


Arcade-type games programs for Spectrum, ZX81, 
Vic20, Oric, Dragon, BBC Micro and Lynx 
We pay top royalties or buy your copyright lor cash. 
National mail order and dealer sales ensure you get thé 
best reward for your genius. 


Write or call into 


NORTHWISH 
LTD 


THE GROUND FLOOR, RALLI BUILDINGS, STANLEY 
STREET, MANCHESTER M3 5FD 
or Tel: 061-832 9143 


DRAGON SOFTWARE 


BONKA (M/Code, Full Colour, Arcade style) 
Dig holes and trap the MEANIES before they 


IMPACT JOB ANALYSIS OF WORK IN PROG, ne i j j ; icti 
PRINTING COSTING g eT £1500 DISK | B4K | iaaTs WINCHESTER REQ kill you. No joysticks needed, Highly addictive. 
FLEET Sold on cassette -..........2-.... 000085 £7.95 
ROAD HAULAGE | ADMINISTRATION DISK | G4K errr c 4 CHESS (M/Code.Hi-Res display board & pieces) 
TRAINING & COMPUTER AIDED — | ATAF | | KEY R's {a2 ©. £60 ceo | agx | TUTOR & STUDENT MODULES. PREPS} | 8 selectable skill levels, supports ‘Castling’ & 
EDUCATIO INSTRUCTION 1200, ar : LESSONS & CHECK ANSWERS ‘En Passant’. CURSOR control 'move’ selec- 


tion means no numbers/letters to enter. 
Cassette & Instructions................, £7.95 
DGT2 (M/Code, Full COLOUR, Hi-Res 


ies =| BUSES CPIM, CPIM-88, SAPPHIRE COMINEX ($3) sax | SIMULATION OF REAL BUSINESS. FOR 
woeo RENTAL MIRE ACT SIRIUS EX-UBRIS 5} vaex. | MBRARY & sTOpK CONTROL | 


VEO RENTALMIRE ACT SIRIUS VIDEO HIRE SYSTEM IBS} | £225 pisk | 12eK | HBRARY & STOCK CONTROL. graphics & sound, Arcade Games) 
— cusriiaen AnD TAR: Ea SNAKES, LANDER, INVADERS 
vEO RENTALMIRE CPIM, MIM FRO DES OED RENTAL Bak | CUSTOMERS 3 on one cassette ...............-.... £6.95 
All prices include P&P, and VAT Che POs to: J, MORRISON (MICROS, 
CUSTOMER AND TAPE LIBRARY 20d are DESPATCHED RETUR' 
OED RENTALIHIRE KEY VIDEO 041 64K cae OF POST Other beh ania ne 2 GLEWEOALE ST. LEEDS LS9 94) 
UBRARY CONTROL woTS”™C~: incl Edtlor‘assembier — TEL: (0532) 460 987 
| WIDED RENTALHIRE ROSE VIDEO [M7} 64K MEMBERSHIP DETAILS send S.AE. for price list Catlers and Trade Enquiries welcome. 
UBRARY, FILM AND MEMBER 
VibeO RENTALMIRE COMMODORE 8000 | VIDEODATA (Set £600 DISK | eK ETT TONG See TeL 
RENTALIMIRE SHARP PIED DEALERS £200 48K | UBRARY PROGRAM 
VIDEO HIRE PACKAGE [A7} OK | STOCK CONTREL, MALING UIST & M & J SOF l V VARE 
y LIBRARY & FINANCIAL @ DRAGON COMPANION BOOK .............. £4.95 
WiDEO RENT ALIHIRE TRGr LENDING Sat 48K SHECTEO UTS TOCK CONTROL. Discover 7 extra graphics modes. 


Study the workings of BASIC with the disassembler. 
£350 DISK 


veo RENTAL/HIRE APPLE i, ll, OSBORNE Hire 4 PROGRAM Take complete contro! of video memory mapping. 
LIBRARY COMPREHENSIVE LIBRARY 1 Increase the processor speed (not a hardware mod.). 
WiDEO RENT ALIRE APPLE I, OSBORNE. IAT ERA oy £450 Disk | 48K | COMPRES Append programs for tape. 
Incorporate useful routines from BASIC in your 
SF 


s 
Ss 
Sak 


ethaao 

GON fig-FORTH .................-.- .£10 
This is a cassette based implementation and is fully 
documented. 

e FORTH HASSEMBLY LISTINGS ............. £7 


6502, 8080/Z80, 6809, 6800, 8086/8088, 68000, PDP-11, 
1802. These are standard fig: FORTH assembly 


listings. 

@ INSTALLATION MANUAL ,,......-........-... £5 
Necessary for eer FORTH and its editor. 
@6502 MACROASSEMBLER............,....... £5 


This Program is written 7 or -FORTH and is a 
structured one-pass assembler. It will work on any fig- 
FORTH implementation with only one alteration. 
Control structures include: — 


plhsen aallls BEGIN, END, AGAIN, IF, THEN, ELSE, ENDIF, 
FINANCIAL CONTROLLER — fa _| | REPEAT, UNTIL, WHILE. 
- ALL PRICES FULLY Leeper OF anaes AND 
A RHER ACCOUNTING RENT CONTRI . at ie etc,, CHEQUES AND PO's TO 
DEPT 7 : 34 GRAYS $ CLOSE - 
ACT SIRIUS 1 MICROFACTS (M2) fi SCHOLAR GREEN 
PEGASUS ACCOUNTING Tel Ofen stare ST? alu 
Era 90% ALSO INVOICING | 1 
OR 9000 SUITE (P3}) {Dealer enquiries welcome) 
ACT SIRIUS PULSAR (A3) 
VLASAK ACCOUNTING 
arr SUITE 2} 
ALPHA MICRO ACCLAIM (G2) SO INVGICING, SALES ANALYSES, 
APPLE I te ACCLAIM (62} fosneo0 
wn 
APPLE I, He PONEUTECHTRANCIAL — | £208075 
i The Invaders Strike Back! 
j FINANCIAL CONTROLLER (S1 : 
hd : SUPA VADERS (unexpaned Vic} 
APPLE, le RM WTEGRATED Can you defend your two screensful of 
territory even with your 4-way missiles? Can 
INFORMEX ACCOUNTING ' : 
APRET te SYSTEM 03 you shoot the alien landing craft down 
APPLE I, te INFORMEX PAYROLL (131 before they hit the surface? Can you stop the 
alien commando force as they run towards 
APPLE U, le yore your stronghold? The harder you fight, the 
APPLE I, he aia srock 3 harder they strike! 
Super action all in machine code .... £4.95 inc 
irae [wos [rm : 
BOMBER RUN (unexpanded Vic) 
APPLE Hl, le ao — aa To This could have been called Scramble, 
screensful of territory to attack, suicide jets, 
— ions [130 [0% ground based artilleries, and limited fuel. 
APPLE, sraruvony sicxearem) | £70 | sk Allin machine code. It’s terrific! ..... £4.95 inc 
APPLE‘ Ne TABS 71) He Send SAE for full brochure. 
APPLE te OPUS 2 SOFTWARE 
£250/300 525/531 London Road, Westcliff on Sea, 
APPLE a Wop _| DSK Tel: (0702} 42339 


BUDGET LABELS — 


The simple way to store and print labels 

® Individual label amendment, 

@ Four methods of print selection, 

® User-Friendly screen layouts. 

®@ Fast, robust system, 

® Needs Apple with one or more disk drives. 


£19.95 + VAT. P&P FREE 


FROM: WYE VALLEY COMPUTER SERVICES, 
BRELSTONE OLD FARMHOUSE, 
MARSTOW, ROSS-ON-WYE, 
HEREFS HR® GHF. 

TELEPHONE: 0600 890410 


ORIC GAMES ARE 
HERE 


GREAT USE OF COLOUR AND SOUND 
4 TAPES TO START YOU OFF 
1. SAS — ALL NEW ACTION GAME. 


4. GRAPHICS — LEARN FROM THESE EXCELLENT 
PROGRAMS. 


£5 EACH 


8. L. JOHNSON, 
61 HIGHFIELD ROAD, 
SAXILBY, LINCOLN. 


PROM SERVICES 
Permanent software for ZX micros 
2x81 
BK EPROM board + EPROM 1 or 2 
EPROM | 406 toolkit routines 
EPROM 2 rapid SAVE/LOAD 
"EPROM 4 20 routine M/C monitor 
EPROM 5 280 disassembler 
Expansion Board — 3 slot 
Graphics Board — inc. 4K EPROM 
SPECTRUM 
EPROM BOARD 
16K RAMPACK adaptor 
32 line |'O board (also fits 2X81) 
Edge connector 23 or 28 way 
Edge card 23 or 28 way 
"Tape version — special price 
Many other 2X products. SAE tor list 
EPROM SERVICES 
3 Wedgewood Drive, Leeds LS8 1EF (0532) 667183 


ATTENTION 
ATARI 400/800 USERS 


£40 per year or £25 per 4 year allows you to 
loan up to 50 games of your choice from our 
extensive library on tape, disk or rom. Free 
utility tape, send large SAE to AMUSEMENTS 
UNLIMITED, 49 LESLIE CRESCENT, ST. 
MICHAELS, TENTERDEN, KENT. TN30 6BX. 


Tel: (05806) 3830 (evenings) 


#RS-00 4 & VIDEO GENIE 


General Ledger eer ASK) veizsss £74.75 
Mailing List (Disk 48K)......... £17.25 
£ fF. 


(All prices include V.AT & P&P) 

Always interested in receiving programs for the above 

machines. 25% Royalties given 
KRICON LTD 

11 Medway, Hailsham, East Sussex, BN27 3HE 

(0323) 846110 
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LEAGUE 
32K PET (lew Rem) Rom) and CBM 64 £6.50 
Features 92 Teams, Promotion/Relegation, i Cup 
Selection, Injuries, etc. | 
Guide your chosen Team to League and Cup Glory! | 
LONDON EXCHANGE 
32K PET (New Rom) and CBM 64 


Commodi 

16 of Britain's Major 

BRIGHTON BEACH/RO! 

16K PET (New Rom) and CBM 64 £5.50 

Make your fortune on the spin of a wheel or by hawking 

your Ice Cream Van around Brshton (with due regard for 

nude sunbathers and Marau Elephants!) 

a es inclusive: (Please don’ es to state machine — 

64, Basic 3, 4, etc.) Ch ‘ostal Orders to: 
ASHLEY COMPUT RS SERVICES 
5 Garden Street, Kirkham, Prestcn PR4 2TU 
Telephone: (0772) 686122 


“im[ou [eleleleletele MODE Programme aids 

cata] | [lm |e] wesonoen at £15.95 each 
TWODIL board 

2 Tnables tro EPRGNS to be 

switch-selected. 

Plugs inte 1024 on the ATOM 

via a ribbon header. 

UTILITY ONE 

A machine-code monitar for the 

ATOM. Includes: 

Disassembler, Transfer memory, 

Registers, Fill, & many more. 


Prices include VAT and p&p 


BETER ELECTRONICS 
58 MILL ROAD AVENUE 
ANGMERING VILLAGE 
SUSSEX BNI6 4HS 

Tel. O9062 72833 
(Answer-phone) 


Are you a Vic 20 owner? 
Why not find out more about our Vic 20 Software Hire? 
Hire fees start at just £2.50 per week, and we offera 

large selection of the best programmes available. 

Full details, write or phone, 
Peek and Poke Software 5: 
110 Drummond Street, London, NW1. 
Telephone 01-380 1213 
We also stock Atari 400/800 Softwareetc. 
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R.J.L. SOFTWARE Announce 
IOSUBS for the ACT Sirius 1 
—— “Saas Asrerie doormen 
-—« Systems, 01-727 6561 NEC, 01-388 6100 professional user friendly software 
0703 Os 3088022080 Omicron, 01-836 6575 pg ahi allow:- F 
Gemini Marketing, 03952 5832 ) Alphanumeric, numeric, date, password 
GW Computers, 01-636 8210 


Pete & Pam, 0706 227011/212321 data to be input/output anywhere on the 
0628 32711 screen. 
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Pegasus, 0536 522822 2) Automatic validation of input data. 
Padmede, 02514 21892 3) Reverse video, Highlighted, Underlined 
Computers, 0480 213785 attributes on input/output fields. 
Personal Comyaters, 01-377 1200 4) Full editing facilities available during data 
Rapid Terminals, 0494 26271 input mode. 
p4ao 61121 Price £55 with demo software. inc VAT 
£40 without demo software. inc VAT 


For further details please contact: 


R.J. bs pene Ltd, Southgate Chambers, 
9 Southgate St, Winchester, 
Hants $023 9EH. Tel, Winchester (0962) 60738 
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= 
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Benn | | Senter 
tanh A, 01280 1717 SOFTWARE COPYRIGHT 


Tide Join our new advertising and marketing syndicate. We 
Viza Software, 0834 813780 wish to hear from good programmers with original 
Viasak, 0494 448633 material. Write to: 

01-748 2000 i 
Wi Winey Go Sars 01-748 20 Brooklands Computer Graphics 


13 CASTLE STREET, DOVER, KENT CT16 ITT 
M7 Moffat Rose, 01-405 3400 X1 Xitan Systems, 0703 334711 TEL: DOVER (STD 0304) 21777 
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shift; in other words it is an absolute address even 
though not declared as such, What | should have done is 
to use Column Erase which has no such effect. 
Online Help is always available in 1-2-3. For starters, 
each menu command has its one-line explanation 
undemeath. If this is not sufficient then hitting the Help 
key on the function pad wll pull up a context-specific 
Help screen, ie. one which relates to the latest command 
you issued. These Help screens are very comprehensive 


“Although it is more 
than just a 
spreadsheet it should 
still be the choice for 
those jobs where a 
spreadsheet is the 
primary requirement.” 
and are aided by the use of highlighted key words. Each 
such word for which there ts a separate Help screen 
appears in brighter type. The cursor keys cause a ‘dim’ 
cursor to jump from one keyword to the next and you hit 


RETURN to jump to the screen explaining that subject 
Very lazy, very 1-2-3 


Finally, the Tutorial Program. Being constitutionally 
incapable of reading a manual before commencing to 
play, | ran this instead. It has sections covering the 
spreadsheet fundamentals, a two-part example of a 
financial plan, the database and the graphics package. 
These are all semi-interactive lessons which use 1-2-3 
macros to set up a real sheet on the screen plus a tutonal 
text, and the user is invited to enter the correct respon- 
ses to each lesson. They qualify only as ‘semi’ interactive 
because they will only accept the one correct value they 
want; eg. if it says enter 1.234 then any other digit will 
reap a beep. In fact the correct answer is always printed 
on the screen and as you type each character correctly 
the corresponding one goes into reverse field. This is a 
useful way of avoiding the inevitable ambiguities that 
occur Whenever one tries to talk about commands which 
contain punctuation symbols (‘ts that full stop in the com- 
mand or in the sentence about the command”), Butit'sa 
bit to9 much like rote leaming for my taste. | found that | 
was quickly drifting into typing the nght answer without 
thinking about what it meant, which is hardly the point of 
the exercise. Another minor imntation is the flip ‘jogging, 
jacuzzi and aerobics’ prose style adopted but | guess that 
it goes down well enough in California where the spend- 
ing power |s. Wear your leg-warmers for this one. 
Enough, though, of these xenophobic gnpes; | actually 
found it a very useful tutonal which quite properly 
relegates the manual to the status of an occasional 
reference work 


DOcUMEN LATION 


The 1-2-3 Manual is well written and comprehensive. It 
starts with a ‘Read this first’ section an how to install the 


SM ~- UNITEXT 
the go- anywhere 


» full screen edinay @ one {character insert delete 
* variable page width @ prim oul on Bull -m muniprmter or 
BO column 1 pr 
# auto retuen © word bresk suppression 
© remate tremmmwesion 8 right hand justficatan 
# teat Blocks # Integrates with SM— UNIVERSE 
(data base) and other products 


ASK YOUR EPSON DEALER FOR A DEMONSTRATION — OR CONTACT US DIRECT 


SM Software (UK) Ltd. , Raglan Mouse . 56 Long St 


Dursiey . Glos. 0453-46065 


disks, followed by Contents, a Tutonal and then four 
reference sections on the system, appendices, glossary 
and a full alphabetical index The sections explaining the 
command menus are thoroughgoing, taking each opera- 
tion in detail and ending each chapter wath a summary of 
commands covered. At certain points in the text are 
inserted sections of ‘Implementation details’ which pro- 
vde the experienced user with more technical details of 
the way 1-2-3 stores data which might be necessary to 
perform advanced operations. The manual is of necessity 
large and dense, as we are dealing with a more than 
usually complex product. It is not really necessary or 
desirable to read it all before using the system as the 
Tutorial Program and Help screens are so good. 

For at-the-bench use Lotus supplies a 12-page, 
Quick Reference booklet which summanises all the 
commands and functions. 


LUSI 


Retuming Lotus’ Purchaser Registration Document enti- 
tles the buyer to its Product Replacement and Upgrade 
Plans, The former covers free replacement of disks or 
manual within a warranty penod of 90 days and for $16 
during a year thereafter. The Upgrade Plan gives you 
notification by mail of any upgrades to 1-2-3 and the 
option to purchase at a special (not specified) price. In 
addition there is a Customer Assistance phone number in 
Cambridge Massachusetts available between 8.30 and 
5.30, their ume. It will be pretty expensive for UK resi- 
dents to take advantage of this though. The License 
Agreement is not so draconian as some. For instance tt 
sensibly allows you to use a single copy of 1-2-3 on all 

CONTINUED ON PAGE 120 


SM - TEXT 
PROFESSIONAL TEXT 
PROCESSING FOR THE 

COMMODORE 


MULT|- COLUMN — FORM~MODE — STANDARD LETTERS 


INVOICING — 


NOTED TEXT — 


BLOCK TRANSPORT 


SM-CUDA Customer Database. A complete 


solution to Customer Administration problems . 
Versatile simplicity ! ! 


LOS- 96 From the creators of the 8096 
Operating System — Programmers’ Aid versions 
for BASIC and 6502 Assembler . 


8032 or 8096 End User Price £400 


Dealer Discounts for all products on request — 
Sales Literature , Posters , etc. available f.o.c. 
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SPECIAL 
OFFERS 
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hardware / 
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packages 
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available soon!!! 


SOFTWARE (UK ) 
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OCCAWNYS 
CURTAIN RAISER 
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do it unless the last CHECK was ok. To save the 
source code you can WRITE to a file or leave the 
editor with the OK command which saves 
automatically, while QUIT leaves without saving. 
GENERATE, WRITE and OK all default to the onginal 
file name if you don’t specify a different one. For 
short programs the whole operation is very little 
more trouble than using an interpreter, with no link- 
ing or suchlike ta worry about (in fact a p-system 
library is present at run time which contains pre- 
defined file-handling processes, but the user is not 
involved}. 

The biggest limitation is that there is no facility 
for linking separately compiled modules or for 
appending separate source files Since the basic 
Occam 1/0 facilities are rudimentary you will need to 


“Most unusually in 
this business, the 
whole package is 

attractively produced 
and presented.” 


write certain standard processes in every program 
which handle strings and use screen or file output 
{such routines are in fact given in source form in the 
file UTILITIES TEXT). However, the only way to incor- 
porate these into your program is to type them fram 
scratch every lime, or resort to trickery by renaming 
a copy of the file containing the utilities each time 
you load it and adding your program on the end, 
which means going out into the operating system 
The ‘real’ version of Occam will presumably have 
some sort of library building ability included. 

The second major limitation is that for all but the 
shortest programs the compiler is damnably slow 
The p-system is not noted for speed and in addition 
this is a fairly hefty program which seems to do a lot 
of shuffling and overlaying as it works. {Incidentally a 


lot of this disk activity occurs in background and 
doesn't relate at all to what you are doing at the 
keyboard, which can be rather ternfyng to a con- 
firmed CP/M use|. The user manual states rather 
snattily that “.. with more primitive hosts there will 
be some disk activity which may degrade the perfar- 
mance of the editor” which is not likely to make a 
friend of Chuck Peddle. Seriously though, | am sure 
the system would be much more fun ta use on a 
Sage il (though Inmos tells me tt is not running on 
the Sage| and fairly tedious on an Apple. 

The final limitation of the package is that no way 
exists 0 implement channels to the outside word 
apart from ‘keyboard’ and ‘screen’ which you are 
given. The full version of Occam wall include primi- 
tives to directly address memory locations and the 
ability to link to processes watten in Assembler fand 
therefore presumably C| sa you will be able to write 
new real-world communication channels. All of these 
points should not be taken as cniticisms, since 
Occam is intended to run on processors far more 
powenul than a solitary 8088 and this Kit is anly 
mended to be a quick taster, for which purpose it 
serves admirably. 


pOCUMENTATION 


The Kit comes with three manuals. A short Getting 
Started outlines the files included, the editor key 
assignments on Sinus and explains how ta make a 
copy system and user disk. The User Manual is lon- 
ger and has a bnef guide to the p-system, instruc- 
tions for using the editor/compiler and a short 
explanation of how the compiler works. The error 
messages are listed here. Finally the meat of the 
matter is the Programming Guide which contains a 
tutonal as well as a full descnption of Occam syntax 
in words and BNF with plenty of examples. The style 
is terse and ngorous and vull be of more comfort to 
computer scientists than lay programmers though it 
is admirably clear in its exposition. In any case its 
intended audience is precisely computer scientists 
and forward-looking professional programmers, In 
addition to the ywitten manuals there is a file 
READMETEXT on the disk which explains the con- 
tents of the run-time package and the sample pro- 
grams. This can be listed for convenence using the 
p-system T)ransfer option 


Most unusually in this business, the whole pac- 
kage is attractively produced and presented, and 
shows evidence of the attentions of a graphic 
designer of some talent. All the manuals and the 
disk holder fit into a neat square cardboard carton 
and are finished in a uniform livery of blue on green. 


SUPPORT 
ET AGRE 


Since this is in some ways an experimental product 
the question ts really one of the user supporting 
Inmos rather than vice versa! The U/ser Manual has, 
as its last page, a form for reporting software pro- 
blems fie. bugs, documentation problems and design 
suggestions with a space to indicate whether a reply 
is necessary. Since Inmos has wisely not copy pra- 
tected the software no other problems are Jikely 
you back up wisely. 


SNeaeEToN 


This is a throughly professional product as befits 
Inmos’ transnational status. | found Occam itself 
elegant, easy to leam and highly educational; | now 
know a lot more about concurrent programming than 
would have been possible through reading books, 
and concurrency 's now a hot issue in microcomput- 
ing. The Occam Evaluation Kit must be highly recom- 
mended to anyone who needs to keep abreast of 
progress in programming 


SUNIMARY 


GOOD POINTS 
Tutorial style 
Highly inter- 
active and 
convenient 
compiler 
Document- 
ation 
Professional 
presentation 
OVERALL RATING 


EXCELLENT 


FINANCIAL 
DIRECTOR 


DONTINUED FROM PAGE 26 


entries to FD, when the most important part of the book- 
work as far as | was concemed was on another system, 
was a chore, althaugh once or twice a year | might have 
pulled out a new set of budgets to keep the bank 
manager happy. Grim stuf, I'm afraid, and a very bad error 
of judgement by TFOS, as it reflects badly on the real FO 
which is quite outstanding. 


POC UMN TATION 


It is quite possible for an accountant or an expenenced 
book-keeper to run FD without reference to the manuals. 
An operator with less expenence but same knowledge of 
book-keeping will find that the manuals will tell him or 
her all that is needed to know about FD in layman terms. 
The inexpenenced operator will nor discover all he orshe 
needs to know about accounting from the manuals. 
It ts not possible for someone with absolutely no 
knowledge of double entry accounting procedures to set 


up FD from the manuals. Some training in accounting 
pracedures is needed, especially in the area of the 
nominal ledger. 

That said, the manuals are extensive and well wait- 
ten. They cover all aspects of the software including an 
appendix containing details of how FD can be adapted to 
particular purposes. Presentation is excellent, and pnnt- 
ing Is to a high standard. The manual was in four sec- 
tions: the first dealing with incomplete records and 
setting up, and the other three laoking at sales ledger, 
purchase ledger and budgets. 

The whole package of disks, manuals and support 
information comes in a good quality bnefcase. Some- 
one’s been doing some thinking in the marketing depart- 
ment for a change! 


NCLUSIONS 


Once in a while a product as unmistakably British as 
bacon and eggs hits the market. When it’s Bntish and 
does the job with something more than minimum suc- 
CESS iT Is virtually guaranteed a very large market indeed. 
Financial Director would appear to fit the bill. 
financial Director has already gained a strang follow- 


ing in the profession. By making the accountant's job of 
tuming an honest buck easier, it is very much on its way 
to becoming a standard. 

Very few changes in working methods will be 
required of the company switching to FD from a manual 
system. The presentation of data in printouts follows 
established accounting practices, and are instantly 
recognisable as the accounts they are meant to be! 

Where there are omissions they are not cntical and 
should be classified as drawbacks rather than faults. Very 
few users will find these drawbacks totally unac- 
ceptable. 

It's a shame that the Osbome version was ever pro- 
duced because it is unlikely to be suitable for the kind of 
business which would awn this computer. A small busi- 
ness with little experience in accounting matters might 
take advice of a software salesman or be swayed by 
favourable reviews of the real FD, and buy a package 
which will not do the job he expects it to da. H TFOS 
intends to continue with an Osbome version it will have 
to make it the full FD with both sales and purchase 
ledgers. 

At £1595, FO is not cheap but for any business it is 
worth every penny spent. 


DATA MANAGEMENT 
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GETTING 
THE BEST 
OUT OF 
BASE I 
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with care, as MODIFY STRUCTURE erases any data records in 
the file. (BASEII wams you about this, but unfortunately it wams 
you whether there are records in the file or not, so you always 
get the waming even if it is not appropriate. The correct 
sequence of using an existing structure and modifying it is: 


USE TELDIR 

COPY STRUCTURE TO NEWTELDR 
USE NEWTELDR 

MODIFY STRUCTURE 


The danger is in forgetting to issue the USE command for the 
new file — in which case, if the mistake isn't realised in time, 
the structure of the old file will be modified and all the records 
lost — yet another reason for being sure to take requiar backup 
copies of your precious data. 

Once set up, dBASEII provides the appropriate commands 
both for manipulating files — RENAME, COPY, DELETE FILE 
APPEND, DISPLAY STRUCTURE — and also for amending 
records. To add new records, the command APPEND will add 
records at the end of the file, either input from the keyboard or 
copied across from another data file (either a dBASEII file or a 
‘stranger’ file such as a file written by a Basic program]. 

Record amendment is carried out with the EDIT command. 
EDIT expects you to know the record number. If you want to 
access a record by the value of a particular field, you must issue 
two commands. Say it is necessary to amend an address in the 
telephone directory, fora company called Bloggs. 


USE TELDIR INDEX COMPNAME,CONTNAME AND Bloggs 
Edit # 


This sequence will search for the name Bloggs, and if found 
make the record containing Bloggs the current record. The 


command Edit # instructs dBASEII to present the current 
record (record 4} for editing. After editing a record, you can 
scroll through the records in the file (either forwards or back- 
wards, the order determined by the first index named} using the 
screen editing control keys. 

In this example, the file is being accessed by company 
name, and therefore you may be wondering why the USE com- 
mand, which tells dBASEI! which file and indexes to use, names 
two indexes. The purpose is to keep both indexes up-to-date, 
so that if field belonging to the other index were changed, that 
index too would be kept in the correct order. It's important to 
name alla file's indexes in the USE command, otherwise you run 
the risk of indexes getting out-of-date when records are 
amended. 

Records are deleted with the DELETE command, which acts 
on the current record or on a range of records specified with 
scope or the FOR command. Deleted records stay available in 
the file until a PACK command is issued, so if you delete a record 
by mistake you can get it back with RECALL However, if you 
actually want a list of valid records, you will have to issue the 
PACK command, otherwise deleted records will be displayed as 
well (marked with an asterisk]. So it's as well to check that dele- 
tions have been correctly issued before giving the PACK com- 
mand to get the data into the correct form for display. 

To emphasise some of the main points in this description of 
GBASEIl and its uses in data analysis, I’ve included an annotated 
example of creating, amending and processing the telephone 
directory file. In the next article, | shall take this example further, 
and talk about relating together data in several files, about using 
the more sophisticated screen and pnnt-formatting features of 
dBASEI|, and about writing simple programs to be stored in and 
executed from a command file. 


: Possibly the best value CP/M applications program for sale i tb, 


the world. Probably the best way to improve productivity with % 
your micro. Guaranteed to be the most efficient way to learn to 
type or to improve your typing. —_IANKEY 


Be honest: agree you'll benefit from IANKEY. You, your 
family, your staff, your students, your friends. (There’s a 
money-back guarantee of that.) 


But you will enjoy proving us right! It’s new. It’s the 
IANKEY keyboard skills package. It’s from one of 
Britain’s newest and most exciting serious software 
publishers. IANSYST. 


ONLY £29£25 INTRODUCTORY OFFER 

We could charge £250 to sell IANKEY to schools and 
colleges, but because we want people like you all over the 
world to benefit IANKEY is an incredible £29— for more 
program than WordStar! So schools and colleges pay only 
£29 too. Oh well! We'll cry all the way to the bank. 


Compare it with the competition at any price: Caxton’s 
Touch ’N’ Go, Anthony Ashpitel’s Typing Master, 
Microsoft or WDS’s Typiny Tutor, Hyper-Typer, even old 
favourites like Sight and Sound. Feature for feature 
IANKEY earns a walkover. 


MONEY BACK NO RISK PURCHASE 
Please specify computer and disk format 


Thoroughly researched 
At Iansyst we have studied at length how people best learn 
totype. We have used this knowledge to design IANKEY 
and its individual lessons. 

You do not need a manual to use IANKEY — 
instructions appear on the screen when you need them. 

You get instant feedback on how well you are doing. No 
waiting for results. 

You get proper words to type right from the beginning. 
No meaningless drills like “ASDF JKL;”. 

The exercises you type are informative. You should 
find them interesting. Not just a series of improving 
proverbs which you know anyway! Nor meaningless 
random words. 


Screen Displays 
The computer display is packed with information. It 
flashes the letters on a keyboard. You learn without 
needing to search on the keys themselves. 

Those are just a few of its many features. 
Recommended retail price is £29£25 until 31/5/83 
plus P&P £2, VAT £4.05 = £31.05 


VISA/MASTERCARD accepted or cash with order. 


Iansyst Software (S 1) , Omnibus Building, 41 North Road, London N7 9DP. Dealer enquiries welcome. _ 


Order hotline 
01-607 O1S7 


a 


APPLE GETS 
IT WRITE 
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extraordinary degree. The WPL commands are 
essentially the same as the word processing com- 
mands used during normal text entry but they give 
the user vuth specified word processing require- 
ments a tool of considerable power. WPL is worthy 
of a far more extensive treatment than we have 
space for in this review and | shall wnte more about 
it at a later stage. In the meantime, to give a flavour 
of the versatility of the language, the following WPL 
program is reproduced from the manual. It is a start- 
up program that allows the user to load the correct 
glossary file for certain tasks vathout knowing any- 
thing about either files or glossaries. 


D MENTATION 


Apple is renowned for the quality of its documenta- 
tian and the manuals supplied with Apple Writer {ane 


“The power 
of WPC takes its 


capabilities far beyond 
those of other 


at 


programs. 


for Apple Writer itself and one for WPL) are excellent 
without being perfect. The first-time user is led by 
the hand and shown, through practical examples, 
how to get the maximum benefit from the program. 
ff there is a weakness it lies in the index The naive 
user wanting to copy some text could surely be 
forgiven for looking up ‘copy’ in the index. He or she 
won't find it. Neither is there ‘bold’, if that's what he 
needs to be done, nor a host of other items, such as 
‘headers’ or ‘footers’. All of these are adequately 
covered in the manual, however. A quick reference 
guide, perhaps merely duplicating the help screen 
wih a summary of the control key commands, 
would have been a welcome addition. On the other 
hand, working systematically through the manual w#i/ 
tell the user everything he or she needs to know. 
Even judged in isolation, the manuals are good. By 
the standards of the industry, they are excellent. 


SUPPORT 
em . 


Little support should be necessary. The program has 
been in use in the SOFT office for several weeks 
without a single bug as opposed to idiosyncracy| 
showing up. It is hard to foresee what additional 
support could be needed, but Apple Writer cannot be 
copied and only one back-up copy is supplied in 


SUNIMARY 


GOOD POINTS BAD POINTS 

Easy to use Serious risk of 
Well losing files 
Limited delete, 
copy and move 
capabilities 


documented 
Very powerful 


CVERALL RATING 


VERY GOOD 


pnd 
per(L] 


pPr 
PPr 
pPr 
PPr 
PPr 
% PPr 


Pos/$a/a/ 
Pgo a 
Pos/$i ‘b/ 
ego b 
Ppcs/$a/c/ 
Pdgo c 
PgO xX 
a PasEDITGLOSS=$b 
PgSo y 
b pasRPTGLOSS=$b 
PSO Y 
c PasLTRGLOSS=$b 
y PPP 


Pin Then press RETURN, 


se$b 
Pst 


A program watten in WPL 


addition to the master disk. Apple has said, however, 
that additional back-up copies will be supplied for a 
nominal charge if the need arses and the master 
disk will be replaced free of charge ff defective. 
Apple in the UK seems to be operating with 
renewed vigour and should prove highly cooperative 
ff help should be needed. 


NCLUSIONS 


Apple Writer is not only a valuable contribution to 
the body of software available of this popular micro, 
it is also one of the best word processors | have 
ever used. It compares very favourably in perfor- 


startgloss FP this is a STARTUP Frogram 


per WELCOME TO APPLE WRITER! 


Do you want to run eee 


vin Typ? a+ br or c and then 


per Make sure the GLOSSARY disk is in drive 1. 


P load the correct glossary 


a» Text editing? 
b. Report printings? 
c. Form letters? 


press RETURN, =$a 


file 


mance with dedicated stand-alone word processors, 
There is, in fact, very little that it cannot do and 
businesses vith heavy word processing requirements 
or special needs could save literally thousands by 
buying Apple and Apple Writer. The power of WPL 
takes its capabilities far beyond those of other pro- 
grams and it has the added bonus of being sa easy 
to leam and use that almost no training is needed. 
The only serious criticism is the ease with which 
files can be lost by carelessness. A revision incor- 
porating either automatic back-ups when files are 
saved or a proper system of warning users of the 
risk of losing text would make Apple Wnter even 
better. At £119 + VAT it ts very good value. 


GAMES 
WITHOUT 
FRONTIERS 
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computer starts awarding the Russian forces the 
massive reinforcements that Stalin awarded in the real- 
life war. 

In fact, the game is so balanced that there can be no 
outright winner unless you make some absolutely crass 
strategic decisions. The game is time limited; each move 
you make, with its associated Russian response, takes a 
week and after 41 weeks the computer works out the 
final score with the Germans getting extra points for the 
amount of Russian territory they hold, whether they have 
captured Moscow and held it, and so on. 

The mechanics of the game have been descnbed 
many times before in the dozens of reviews that have 
appeared over the last couple of years. And they are fun- 
damentally the same as those described for Legionnaire 
anyway. There is no scope for another full revew 
here. 


ION 


A re-examination of Eastem Front in companson with 
Legionnaire throws up some interesting points about 
Strategy games and the players of those games. Craw- 
ford is obviously a fan of the board war games that are 
still made and sold in vast quantities, especially in the US. 


Eastem Front looks like the kind of game he would like to 
play, using the computer as a super-umpire and cutting 
out the boring calculations of the board versions. And, 
incidentally, using the Atan’s graphics facilities to the full 
to produce a super-map as well. 

He was not commissioned to wnte the game, as its 
release through the APX scheme shows. And this is sur- 
ely the game that Avalon Hill, doyen of the board game 
makers, would have liked to produce. 

What Avalon Hill did get from Crawford, as described, 
1s the similar but flawed Legionnaire. And Eastem Front is 
simply a better game. The player can take his or her time 
over the strategy of each move, days if required, since 
nothing happens in the game until you want it to. The 
canvas Is larger and has more relation to real life events. 
Legionnaire even drags the Huns into the wrong period 
of history just to provide some good strong opponents 
— and does not require the player to go through a lang 
leaming process before starting to play the game pro- 
perly and well. 

There is enough time available to consider moves 
carefully, and improvement in play can be gained by 
experience and not by constant reference to the 
manual 

Perhaps the difference is simply the difference bet- 
ween strategy and tactics, between the grand design 
and the piecemeal. 

But | know which of the two games | would take toa 
desert island with me. And for game players who enjoy 
the strategic challenges of the board games, their com- 
plexity and difficulty, Eastem Front is the best computer 
game on the Atari shelves. 


P-SYSTEM/FORTH 


Welcome to SOFT’s User group section. These pages, which will grow 
in number in future issues, are designed for the use of serious software 
usergroups and we will be happy to consider material suitable for 
publication from other groups as space permits. 


Chris Sadler introduces the 
first of a regular series of 
pages of news for 
p-System users. 


Anyone who runs a UCSD or Apple Pascal system has 
hardware that masquerades as the UCSD pseudo- 
machine (the p-System). This page is intended to be a 
forum for p-people. Covered here will be issues such as: 
hardware — what machines the p-System runs on and 
how efficiently, software — what applications are 
currently catered for under the p-System and how well 
they perform; and USUS — the p-System Users’ Society 
which is currently very active in this country. 

USUS has just (24-26 March] held its fifth biannual 
conference at Loughborough. The formal presentations 
consisted of a strong mixture of programming language 
developments, descnptions of applications projects and 
technical talks both on aspects of the operating system 
and on more generalized topics, notably networks. Lots 
of people associate the p-System exclusively with Pas- 
cal and there are good (mostly histancal) reasons for 
doing this. Nowadays hawever, the p-System can also 
act as a development environment for Basic, Fortran?7, 
Lisp or Ada programmers and the conference was told of 
new compilers for Occam, Snobol and Hope. Snobol 
{available from Asoly| is already a well-established main- 
frame language used for sting processing while Occam 
is Inmos’ new system language designed for the 
transputer. 

Occam provides a means of writing a program to run 
simultaneously on more than one processor (transputers 
are to be hamessed together in droves]. The twin func- 
tions of memory in a computer (ie, as a data store and as 
a means of communication between processes} are 
cunningly separated into vanables and channels. Even 
though the transputer is not yet available, p-System pro- 
grammers can get a sneak-preview of what could turn 
outto bea significant (and Bntish-led} shift in technology. 
The Occam development system features a structure 
directed editor which can parse a block of Occam for 


syntax errors, and a debugging aid which gives access to 
the source code at run-time. Hope is a_ highly 
mathematical research language used at Imperial 
College as part of its 5th generation work. It’s notable 
that both academic researchers and high-technology 
developers have chosen the p-System as a development 
tool. 

Of course not everything that occurs at a conference 
happens in the formal presentations and the USU con- 
ference included a clinic where members could submit 
technical quenes and problems for discussion or solution 
by the group; a forum where members discussed the 
workings and aims of the Society; Special Interest Group 
(SIG) meetings — (USUS boasts 12 SIGs and five special 
committees}; and vendor presentations. There were two 
sessions on the USUS electronic mail system which is 
available to all members, courtesy of the Open University 
and, at present, free of charge apart from the cost of the 
modem and phone calls. In addition, there was a room 
full of kit to play with and in which one could get copies of 
the free software library disks to which all USUS mem- 
bers are entitled. Starting next month, | will feature one 
SIG and one library disk on this page each month [if 
there's room|, to give readers a taste of what Society 
membership offers. Anyone who's intrigued so far is 
welcome to write to me at the address below and I'll get 
you signed up. 

One of the more recent p-System implementations 
to be announced in the UK is the IBM Displaywnter, a 
word-processing system with a substantial installed 
base in this country. |BM held three seminars in March to 
bring Displaywniter users up to date with the new paten- 
tial of their systems. The package can be purchased 
either as 2 run-time only or as a development system 
which includes an IBM Basic translator. Displaywnter 
document files can be translated to UCSD format and 
vice versa. The standard Soffech compilers cost extra, 
and the extemal port (REMIN/REMOUT) is not imple- 
mented so the Displaywriter is still squarely targeted at 
the office rather than the general microcomputing 
marketplace. 


While it is gratifying that IBM has desided to sell the 
p-System as its only system software for the Display- 
wiiter, its decision not to market the p-System on the 
IBM PCin this country is surprising. In the States the IBM 
ads for the PC mention three supported operating sys- 
tems including the p-System, but | haven’t seen similar 
ads here. Even if you can’t get official Soffech IBM 
version from IBM (UK| or Soffech, there is a good 
implementation written by Network Consultancy Inc. 
|marketed here by TDI}. It will be interesting to see how 
the PC competes with the Sinus in the UK. 

last month TOI announced the Sage VV — a 
Motorola 68000 witha megabyte of memory, a winches- 
ter and a floppy drive, offering, amongst other things, a 
multi-user p-System environment. There was once a 
system called the Pixel which briefly offered a multi-user 
p-System, but it disappeared and has recently re- 
emerged sporting Unixso it remains to be seen how suc- 
cessfully the p-System translates to the multi-user 
scene. | suspect that many p-System users, including 
Sage owners like myself, are very happy to stick with the 
‘one user, one processor’ school of microcomputing. Any 
reader with contrary first-hand experiences is invited to 
share them. 

| believe that there are quite a number of smallish 
software houses scattered around the country which 
develop exclusively or primarily under the p-System and | 
should like to devote a little space each month of bring- 
ing these to the attention of the p-System public. Some 
time ago | co-wrote a series of articles in Personal Com- 
puter World in which we tried to list all the commercially 
available p-System software and I’m sure this is due for 
an update so I'd welcome a bref letter from anyone who 
eams their living from the p-System, telling us who you 
are and what you're doing. In fact that’s a general invita- 
tion — please write in with any concems and enquines 
or to correct or update any information | may have {inad- 
vertently| misrepresented. 


Chns Sadler can be contacted at Central London 
Mel, The Basement 29 Shelton Street London WC2 


The Forth Interest Group 
UK chapter has been in 
existence formally for two 
years now. 

Dick deGrandis Harrison 
outlines its role. 


As this 's the first of a regular senes of articles concerning 
Forth and the Forth Interest Group UK, it seems approp- 
flate to start vith a bref history of the Group and of the 
language itself. 

Forth came into being, more or less in its presently 
accepted form, in 1970, yet only recently did it rise in its 
populanty. Furthermore, its ongins have been traced by 
Charles Moore, its inventor, to the way he was writing 
programs over the ten years before that. 

Charles Moore and some of his associates formed 
Forth Inc in 1973 for the purpose of marketing Forth and 
supplying tailor-made applications. The version of Forth 
developed by the company is know as polyHRTH. 

In order to encourage the use of the language, in 
1978 a group of Forth programmers in California formed 
the Forth Interest Group. A number of them donated a 
considerable amount of time and effort to producing a 
model of the language, written entirely in Forth. This is 


the famous (or infamous} FIG model which is available in 
the public domain, both as the language model itself and 
in the form of assembly listings fora vide range of mic- 
roprocessors. Most people wha have produced their 
own implementation of Forth have used the model as a 
Starting point. A number of variant implementations have 
been produced and, in an attempt to provide a common 
standard, FIG set up the Forth Standards Team. 

Early in 1980 the team produced the Forth-79 Stan- 
dard document which defines a minimum system in 
terms of a specified word set and the hardware require- 
ments of the host computer. Further work by the Team 
resulted in the production ofa new draft standard. Cam- 
ments on the existing standard and new proposals have 
been invited from all bodies known to be interested. All 
the documentation received will be taken into account in 
the new standard which is to be designated Forth-83 and 
should be available later this year. 

The Group has a world-wide membership and pro- 
duces a bi-monthly magazine entitled Forth Dimensions. 
There is also a number of sub-groups, or Chapters, 
throughout America and the rest of the world. One af 
these is the Forth Interest Group UK. 

FIGUK started as an independent and informal dis- 
cussion group several years ago. It has now been running 


with a (more or less} organised membership for two 
years and produces its own bi-monthly newsletter, 
Forthwate. The aims of the Group are simply to promote 
the use of and interest in Forth and other similar 
languages. As a Chapter of the Farth Interest Group it par- 
ticipates in 4 regular exchange of newsletters and meet- 
ing handouts. It also distributes copies of the FIG 
language model and assembly listings. The subscription 
rate is £7 per year. 

The Group holds regular meetings, open to all, at 
7pm on the first Thursday of every month, usually in room 
1408 of the Polytechnic of the South Bank, Borough 
Road, London SE1. Meetings which fall in the 
Polytechnic’s vacations (usually the August, September 
and January meetings| are held more informally across 
the road in the Bridge House pub. 

The three most common versions of Forth in exis- 
tence are FIG Forth, polyFORTH and Forth- 79. In addition 
there are ather implementations which, whilst still being 
good, show more significant differences. These include, 
for example, MMS Forth for the TRS-80 and HullForth for 
the Nascom. Of the three main versions, IG Forth is by far 
the most common on personal computers, since the 
availability of the model and assembly listings makes it 
relatively simple ta implement. 


While it is not possible to detail all the differences 
between the major dialects, | can give a few painters on 
how to distinguish between them. 

Firstly, you will certainly know if you have polyFORTH, 
since it vill probably have cost an arm and a leg! This 
implementation is basically that used by Leo Brodie in his 
book Starting Forth. The book, which cannot be recom- 
mended too highly, is very careful to mention where the 
implementation differs from other common versions 
One way of distinguishing a polyFORTH- compatible sys- 
tem is 10 examine the action of the word {tick} 
which retums the address of the word whose name 
follows tick in the input. In polyFORTH this word always 
places the address on the stack and a different word 
| v] (bracket-tick-bracket) is used to compile the 
address within a colon-definition. Both the AG and 
Forth-79 systems use an ‘intelligent’ version of tick 
which will either leave the address an the stack or com- 
pile it into the dictionary, depending on whether it is used 
outside or inside a colon-definition. 

The most usual way of implementing a Forth-79 
Standard system seems to be to start with the FIG model 
and modify or add word definitions to comply with the 
Standard, The two versions therefore tend to have a large 
body of words in common. There are two simple tests 
that will distinguish between FIG and Forth-79. The first 
is the action of VARIABLE which creates a named van- 
able in the dictionary. In the FIG model VARIABLE needs 


FORTH 


an initial value but in Forth-79 it does not. The two 
usages are, for example, 0 VARIABLE X and VARIABLE X 
respectively. 

A mare searching test of the differences is in the 
number of times a loop is executed. Bath versions ter- 
minate an upward-counting loop when the current loop 
index equals or exceeds the loop limit. The FIG model, 
however, uses unsigned arithmetic an the index test, 
whereas Forth-79 performs a signed anthmetic test. A 
definition such as 


: LOOPTEST (n1/n2. . .) 
DO | . LOOP ; 

will distinguish the two versions if used as 
32770 32766 LOOPTEST 


{in signed anthmetic the number 32770 is interpreted as 
-32766). The AIG model will respond with 


32766 32767 -32768 -32767 OK 
whereas Forth-79 will give 
32768 OK 
A major difference occurs in the use of +LOOP, which 


allows a signed increment of the !oap index. Bath sys- 
tems are again rather similar for positive loop increments 


but they differ when the index is decreasing. The HG 
+-LOOP terminates when the loop index is equalled or 
passed, as for UPWARD-counting loops, but Forth- 79 
requires the limit 19 be exceeded. The definition 


: DOWNWARD (n1/n2. . .) 
DO 1. -1+LOOP : 


when used as 
0 5 DOWNWARD 
will, in the two cases, give 


54321 OK (FIG) 
of543210 0K (Forth-79) 


There are, of course, several other differences and | have 
probably taken the lid off many more questions than | 
have answered. For those interested in pursuing the dif- 
ferences further, the FIG model and the Forth-79 Stan- 
dard document are available from FIGUK for £5 
{£3.50 to members). 


Further details of membership and the Group's 
pubheations can be obtained trom: 

The Hon. Secretary, Forth interest Group UK 
15 St. Albans Mansion, Kensington Court Place 
London W8 50H 


READY! 
STEADY! GO! 
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compatible machines that you own or use; on the ather 
hand it forbids use in a ‘Service business’. No mention is 
made of any royalties expected an 1-2-3 programs (you 
could create a tumkey system for someone else} so 
assume there are none. 


SUPPORT 


1-2-3 is perhaps the most professional microcomputer 
program | have seen to date. It is delighful to use and its 
flexibility and range of application are mind-boggling. 
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Don't, however, think that it can totally replace a 
dedicated database or word-processing package for 
every application. Although it is more than just a 
spreadsheet it should still be the choice for thase jobs 
where a spreadsheet is the primary requirement, its 
other features then become a marvellous banus. The 
target market for 1-2-3 is more or less identical to that 
for VisiOn and Lisa, managers and executives. Though it 
is less obviously revolutionary in appearance | suspect 
that it will be just as useful as either, especially ta more 
experienced computer user. 

1-2-3 is also the first piece of software | have used 
that genuinely justiies the purchase of a 16-bit com- 
puter, the extra address space available is essential and 
the extra speed seems to have been realised for a 
change. A 128K machine is the minumum you can get 
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away with but 192K would increase the usable memory 
three-fold and 256K, five-fold. The moral is don't be 
stingy when buying RAM, With a full 512K and a 
winchester you would have a very powerful planning tool 
indeed. 

The integration of functions in 1-2-4 is achieved ina 
simple and understandable way by using the spread- 
sheet to hold all data and perform all operations; some 
supposedly integrated programs still require you to come 
out to within a hairsbreadth of the operating system and 
open and close files to switch functions but in 1-2-3 
each task Is a couple of keystrokes fram the last. 

if the next version {1-2-3-49| contains an enhanced 
word processing ability then it will be close to the dream 
of ‘the only program you need to buy’ for a lot of 
people. 
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C3 ANOTHER FABULOUS B.B.C. PROGRAM FROM BRITAINS LEADING Pein HOUSE 
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Other peegere available: Swoop (B) £6.95/ WE ARE AUTHORISED DEALERS 


Croaker (B) £6.95/Chess (B) £6.95/Laser 
Command (8) £6.95/Galactic Commander FOR ACORN ATOM, BBC MICRO 
'6.95/Filer £8.95/Timetrek (B) £6.95/ 
Micro Bud et £6.95/Moonraider (B) £6.95/ (SSS & DRAGON 32 
jarrage 6.95/Beebmon (B) £6.95/The | 
Labrynthe of La Coshe (B) £6.95/Draw (B) so ss “io ALTO 


£8.95/World Geography (B) £5.95/ 5: Ls _ 
Spac feriare te) feos ne : / Deduct £1 per cassette | 8/8a REGENT STREET, 
5.95, 95/ 


q when ordering CHAPEL ALLERTON, 
(B) £5.95/ \_twoormore. _/ aay gs 
St Tel: (0532) 683186 or 696343 


vistry (B) £5.95/ Please add 55p order P& P + VAT at 15% [= 
n Adventure (B) | VISA 
tor (B) £4.95/Startrek £4.95 Please Note: aes 
re : on cae mea All programs are now available at all good 
ritten any Programs e pay oyalties . 
for B.B.C. & ELECTRON PROGRAMS dealers or direct from MICRO POWER LTD. 


